RONTGENS  PHOTOGRAPHY. 


SETS  OF  SUPERIOR  APPARATUS. 

I. — Consisting  of  2-inch  Spark  Induction  Coil  and  4  large  Cells 
(lo-pint  size)  "  X  "  Ray  Focus  Tube. 

Support  for  Tube  and  Exposing  Box    ^^8  10 
II. — With  3-inch  Coil  and  6  large  Cells.    ,,  ,,  ,,  13  o 

III.  —  ,,4  ,,  6         ,,  ,,  ,,  ,,  14  10 

IV.  —  ,,6  „  8    ,,  20  o 

v.—        8  ,,        10         ,,  „  „  ,,  30  o 

As  supplied  to  the  Leeds  General  Infirmary. 
Secondary  Batteries  can  be  substituted  for  primary  at  same  price. 
CRYPTOSCOPE  SCREENS.    Price  35s. 
Complete  Catalogue  free  on  application. 

REYNOLDS  &  BRANSON,  14  COMMERCIAL  STREET,  LEEDS. 

rCHTHYOL, 

MANUFACTURED  BY 
THE  ICHTHYOL  COMPANY,  CORDES  HEEMANNI  &  CO.,  HAMBURG, 

IS  EMPLOYED  WITH  ADVANTAGE  IN 

DISEASES  of  WOMEN,  in  GONORRHCEA,  in  TRACHOMA,  in 
ERYSIPELAS,  in  SKIN  AFFECTIONS,  in  DERANGED  CONDITIONS 
of  the  DIGESTIVE  and  CIRCULATORY  ORGANS,  in  DISE.\SES  of  the 
THROAT,  in  TUBERCULOSIS,  and  in  INFLUENZA,  as  well  as  in  INFLAM- 
MATORY and  RHEUMATIC  AFFECTIONS  of  ALL  KINDS. 


Its  extensive  employment  is  indicated  by  the  reducmg, 
sedative,  and  anti-parasitic  properties  revealed  by  ex- 
perimental and  clinical  observations,  as  well  as  by  its 
stimulating  and  regulating  effects  upon  the  system. 


ICHTHYOL  ts  warmly  recommended  by  medical  men  both  '^"""''^'//'^"'^'^/'"f^^/'''''  ""^ 
in  private  practice,  and  is  in  regular  use  in  the  University  and  Pubhc  Hospitals. 

Literature  and  Samples  of  Ichthyol  may  be  had  by  the  profession  free  on 

application  to 

GUSTAV  HERMANNl,  JR.,  20  HIGH  HOLBORN,  LONDON,  W.C. 


ALLEN  &  HANBURYS,  Ltd., 

SURGICAL  INSTRUIVIENT  )VIANUFACTURERS. 


DISSECTING 

mSTPinEdT  GflSES, 

Containing  Scalpels,  Scissors, 
Dissecting  Forceps,  Blow- 
pipe, Chain  Hooks.  In 
Mahogany  Cases,  ISs.,  19s., 
23s. 


POCKET  CASES 

(ALUMINIUM), 

Containing  Artery  Forceps,  Dressing 
Forceps,  Dissecting  Forceps,  Scissors, 
Trocar  and  Canula,  three  Double  Knives 
(shell  handles).  Silver  Caustic  Holder, 
Probe  Director,  Exploring  Needle, 
Needles  and  Silk,  complete  £3  5s. 

These  Cases  can  also  be  fitted  to  suit  Purchasers' 
requirements. 

POCKET  CASES,  LEATHER  FITTED, 
from  29s.  6d. 

Stetljoscopes  (Single  and  Binaaral),  Clinical  Thepniometeps,  Hypo- 
depn)ic  Syringes,  and  evepy  peqaipennent  fop  Students. 

PRICE  LISTS  OF  DRUGS  AND  SPECIAL  PREPARATIONS  ON  APPLICATION. 

SURGICAL  INSTRUMENT  DEPARTMENT. 

Allen  &Hanburys,  Ltd., 

Chief  jDepot :  48  Wigmore  Street,  Cavendish  Square,  W. 
City  House:  Plough  Court,  Lombard  Street,  E.G. 
/Manufactory :  Bethnal  Qreen,  E. 

LONDON. 


ThB  Best  Ingredients  make  the  Best  Dishes. 


The  secret  of  good  health  is  good  food,  and  if  we  are  to  enjoy, 
digest,  -and  thrive  on  what  we  eat  it  must  be  made  up  of 
good  ingredients.     It  is  impossible  to  overestimate  the  value 

LIEBIG  COMPANY'S 

EXTRACT  OF  BEEF 

in  modern  cookery,  especially  in  the  light  nourishing 
preparations  which  are  essential  in  times  of  sick-  • 
ness.    The  addition  of  one  or  two  teaspoonsful        /|  'j\ 
at  once  gives  tone  and  daintiness  to  a  dish,  vk'  /T\ 

and  makes    it  much    more    digestible  ^  I 

and  nourishing.     See  this  signature  %  ' 

in  blue  across  the  label  of  every    r\      A  / 
jar  you  purchase.      The   Com-       I  I  /^r 
pany's  Extract   does  not   waste  ^^l^ 
nor   go    bad  however    long    you  l\ 
keep  it.  ' 


The  LIEBIG  COMPANY  have  recently  brought  out  a  new 
preparation  called 

PEPTARNIS, 

SPECIALLY  ADAPTED  FOB 

Invalids,  Convalescents,  and  Persons  troubled 
with  Indigestion. 

It  contains  an  unusually  large  amount  of  nourishment,  is 
easily  digested,  and  very  palatable,  while  its  low  price  brings 
it  within  reach  of  all. 

TO  BE  OBTAINED  AT  ANY  CHEMIST'S, 


Clinical  diagnosis 


A    PRACTICAL  HANDBOOK 


CHEMICAL  AND   MICROSCOPICAL  METHODS 


BY 


W.  G.  AITCHISON  EOBEETSON 

M.D.,  D.Sc,  F.R.C.P.E.,  F.R.S.E. 


LONDON 

THE    SCIENTIFIC    PEESS,  Limited 
428   STRAND,  W.C. 

1896 


THE  SCIENTIFIC  PRESS,  LTD.,  PRINTERS,  LONDON. 


PREFACE. 
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CLINICAL  DIAGNOSIS. 


RESPIRATORY  SYSTEM.  . 
Nasal  Secretion. 

Normally. 

Chiefly  of  mucus. 
MicroscojDically. 

Much  epithelium,  cihated  and  squamous. 
Leucocytes. 
Micrococci. 
Pathologically. 

Acute  Coryza — Excessive  in  amount. 

Watery  in  character. 
Epithelium  in  large  amount. 
Pus  corpuscles  ,,  „ 
Subacute  Coryza 

Not  so  excessive  in  amount. 
Viscid. 

Muco-purulent. 
Epithelium  in  large  amount. 
Pus  corpuscles  ,, 
Chronic  Rhinitis. 

(a)  Copious,  1 
thin,  watery,/ °^ 


Clinical  Diagnosis. 


(b)  Viscid. 

Greenish  yellow. 
Muco-purulent. 
Tubercular  Ulcer  of  Nose — Characters  as  in  Chronic 

Rhinitis. 
Mount  and  stain  cover  glass  pre- 
parations for  tubercle  bacilli 
(p.  17). 

SPUTUM. 

The  whole  amount  expectorated  during  the  twenty- 
four  hours  should  be  collected  ;  placed  in  a  glass  vessel, 
and  the  following  characters  noted  : — 

1.  Amount — Varies  greatly — up  to'  several  pints  daily. 

Scanty  secretion. 

Early  stage  of  bronchitis. 

Pneumonia. 
Profuse  secretion. 

Bronchitis. 

Bronchorrhoea  (several  pints). 

Phthisis. 

Abscess  of  lung. 

Empyema. 

Bronchiectasis. 

2.  Reaction — Always  alkaline. 

3.  Viscosity — Depends  on  amount  of  mucus  present. 

Highly  viscous. 

Early  stage  of  bronchitis. 
Pneumonia. 


Spntuin. 
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Not  viscous. 

CEclema  of  lung. 

Bronchorrhoea. 

Bronchiectasis. 

Odour. 

Putrescent — Fcetid  bronchorrhoea. 
Oily  putrescent — Bronchiectasis. 
Gangrenous — Gangrene  of  the  lung. 
Colour. 
Pale  Amber  =  mucus — 

as  in  bronchitis. 
Whitish       =  mucus  with  air  bubbles  and  few 
cells  (like  white  of  egg) — - 

as  in  bronchitis. 
Yellowish     =  mucus  with  many  pus  corpuscles — 

as  in  bronchitis. 
Grey  =  mucus  with  dust  particles — 

as  in  chronic  bronchial  catarrh. 
Blackish       =  mucus  with  larger  carbon  particles 
and  pus  corpuscles — 

as  in  anthracosis. 
Piusty         =  mucus  with  blood  pigment — 

as  in  pneumonia. 
Red  =  mucus  with  blood — • 

as  in  congestion  of  lungs. 
Phthisis. 

Infarction  in  lungs. 
Prune  Juice  =  exudation  of  serum  into  lungs — 

as  in  hypostatic  congestion  of 
lungs. 


Clinical  Diagnosis. 


Later  stageof  pneumonia. 
Green  =  pus  in  large  amount — 

as  in  empyema. 
=  pigment  forming  bacteria. 

6.  Shape  of  each  sputum — 

Seen  by  placing  them  in  vessel  of  water. 

Rounded  and  woolly  =  from  phthisical  cavity. 

(If  placed  on  a  flat  dish,  it 
flattens  out,  and  be- 
comes coin-like  or  ' '  num- 
mular ".) 

Irregular  and  shaggy  =  less  mucus  in  it — 

as  in  bronchitis. 

7.  Layers  into  which  it  separates. 

Pus  being  heaviest,  sinks  to  bottom. 

Mucus  forms  a  layer  above  it. 

If  serum  present,  it  floats  above  all. 

VARIETIES  OF  SPUTUM. 

1.  Mucous  sputum — Transparent— clear. 

More  or  less  viscid. 
Occurs  — Early  bronchial  catarrh. 

2.  Muco-purulent— Pus  soon  sinks  to  bottom,  leaving 

clear  mucus  above. 
Ocmrs  in  every  inflammatory  condition  of  lung 
or  bronchi. 

3.  Purulent — 

Occurs  in  suppurating  cavities. 
Empyema. 


Naked  Eye  Characters. 
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■4.  Serous  watery — Copious  thin  fluid. 
Frothy. 

Contains  much  albumin. 
Occurs — (Edema  of  lungs. 

5.  Sanguineous —May  be  in  streaks  only,  or 

Almost  pure  blood. 
Rusty  colour  (pneumonia). 
Blood  may  come  from 

Mouth  or  teeth. 
Throat — ulceration. 

Larynx  —  Tubercular.,  specific  or  ma- 
lignant disease.  ■ 

Lungs  —  Tubercle,  congestion,  new 
growths,  infarction,  aneurism,  vicarious 
menstruation  (?),  mitral  disease  of 
heart,  purpura,  artliritis  of  old  age. 

6.  Carbon  particles  present. 

Occurs — Town  dwellers. 
Anthracosis. 

NAKED 'EYE  CHARACTERS. 

1.   PiN-HEAD-LIKB  BoDIES 

Yellowish  grey  in  colour^  Tubercular 

Opaque  i  ' 

^   ^  nodules. 
Flattened  or  biconvex  J 

Pick  out  several  by  means  of  sterilised  needles. 
Examine  microscopically  for 

Elastic  fibres  (p.  9). 

Tubercle  bacilli  (p.  17). 
Occur  in  the  sputa  of  phthisis. 


Clinical  Diagnosis. 


Fibrinous  Casts  of  smaller  bronchi  and  bronchioles 
May  be  small  branching  filaments,  luicoiled  or 
Large  and  usually  coiled. 
White  or  yellowish  red  in  colour. 
Examine  by  floating  them  out  in  a  glass  vessel  of 

water  held  over  a  dark  background. 
Add  acetic  acid  =  swell  up  and  disappear. 

Occurrence — (a)  Fibrinous  bronchitis — few  and 
very  large. 
(6)  Croupous  pneumonia — third  to 
seventh  day. 


Fig.  1. — Fibrinous  Cast. 


Curschmann's  Spirals. 
Small  flecks  or 

Fine  twisted  cylinders  of  varying  length  up  to  four 
inches. 


Microscopical  Examination. 
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Whitish  or  j'ellowish  grey. 
Exhibit  great  tenacity. 

Occur  in  sputum  of  asthma. 
Examine  by  microscope  (p.  11). 
4.  Dittrich's  Bodies. 
Pin-head-like  bodies. 
Numerous. 
Whitish  yellow. 
Foetid. 

Easily  separated  and  crushed. 
They  are  fungus  growths. 
Contain  fat  crystals  and  monads  (p.  94). 
Occur  in 

Foetid  bronchitis. 

Gangrene  of  lung. 

5.  Calculi. 

Small  calcareous  nodules. 
Occur  (rarely)  in 
Chronic  phthisis. 
Bronchiectasis. 
Abscess  of  lung. 


MICROSCOPICAL  EXAMINATION. 

Method.— Pick  out  small  fragments  from  various 
sputa  (chiefly  from  the  more  solid  parts).  Mix  together 
on  slide. 

Place  on  cover  glass  and  examine. 


8  Cl'niical  Diagnosis. 

Methylene  blue  (a  drop)  may  be  added  before  covering. 


Fig.  2. — Constituents  of  Sputum. 
(a)  Squamous  epitlielium  ;  (b)  Calcium  carbonate  crystals  ;  (c)  Ciliated 
epithelium;   (cl)  Alveilar  epithelium  of  lung;  (e)  Alveolar 
epithelium  degenerated  ;  (/)  Myelin  drojjlets  ;  (g)  Hajniatoidin 
crystals;  [h)  Red  blood  corpuscles  ;  (i)  White  blood  corpuscles. 

1.  Epithelium. 

(a)  Squamous  cells — large. 

From  buccal  mucous  membrane. 
Upper  respiratory  tract. 
{b)  Ciliated  cells — rarely  found. 
From  nasal  tract. 
Trachea. 

Bronchi  if  catarrhal, 
(c)  Alveolar  epithelium. 

Small  round  or  oval  cells. 

Nucleus  evident  on  adding  acetic  acid. 

Cell  -  contents    granular,    and    often  contain 

pigment,  particles  of  blood,  iron,  or  carbon. 

Fat  granules  often  present  in  them. 
Cell  envelope  often  apparently  awanting.  Then 

apj)ear  as  granular  masses. 
Occu7'  in 

Pneumonia. 

Chronic  bronchitis. 

Phthisis  pulmonalis. 


Microscopical  Examination. 
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(The  presence  of  these  cells  is  often  useful  in 
helping  towards  an  early  diagnosis  of  tubercular 
disease  of  the  apex  of  the  lung.) 
{d)  Large  alveolar  cells,  containing  yellowish  brown 
pigment,  derived  from  the  blood. 
Occur — Retarded  blood-flow  through  lungs,  e.g., 
Brown  Induration. 

2.  Mucus  Cells — 

Large,  with  one  nucleus. 

3.  "  AIyelix  Droplets" 

Consist  of  fat. 

Formed   by   rupture   of  fattily  degenerated 
epithelial  cells. 

4.  Elastic  Fibres 

May  be  seen  without  preparation. 

May  add  drop  of  solution  of  caustic  potash  to 

specimen  on  slide. 
Method  of  isolating. 

Boil  sputum  in  solution  of  caustic  potash  (10 

per  cent.)  for  few  minutes. 


Fig.  -3.— Elastic  Fibres,  Showing  Alveolar 
Akhangement. 


Clinical  Diagnosis. 


Pour  into  conical  glass  vessel. 
Add  four  times  its  volume  of  cold  water. 
Allow  to  stand  twenty-four  hours. 
Remove  drop  of  sediment  hy  means  of  pipette. 
Examine  by  microscope. 
Appearance  of  Fibres.  . 

Sharp  double  contour. 

Much  curved. 

Sharp,  squarely  broken  ends. 
Occur  singly,  or  in 

Alveolar  arrangement — only  when  so 
found  do  they  arise  from  breaking 
down  of  the  alveoli. 

Occur 

,        T     "1  90   per  cent,  of  cases 
Phthisis  pulmonalis,  ... 

-     where  elastic  tissue 

Phthisis  laryngea, 

J      is  fovmd. 

Bronchiectasis. 
Gangrene  of  lung. 
Ulceration  of  larynx. 
Abscess  of  lung. 
Chronic  Pneumonia. 
Chronic  Bronchitis. 
Red  Blood  Corpuscles 
Occur  in  all  sputa. 
Possess  usual  form  and  colour 

(except  in  pneumonia  =  pale  discs). 
May  be  swollen  up,  and  globular. 
Rouleaux   formation— when    blood   in  large 
amount. 


M ici'osco p ica I  Exn iii i iia tioii. 


White  Blood  Corpuscles. 

Large  luimbers  present  in  every  sputum. 
Large  granular  cells. 
Contain  fatty  granules, 

pigment  particles,  as 
carbon, 
hicmatoidin. 

Connective  Tissue. 

Results  from  destructive  processes  in 
Alveolar  walls. 
Bronchioles — bronclii. 
Present  as  connective  tissue  fibres  or  cells, 
fragments  of  cartilage,  etc. 


Fig.  4. — Curschmann's  Spirals. 
(a)  Natural  size  ;  (6)  Magnified. 
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Clinical  Diagnosis. 


8.  Spirals  (Curschmann's). 

Twisted  elongated  bodies. 

Central  dark  thread,  which 

Winds  with  many  kiiiks  and  bendings. 

Spiral  filaments  form  a  thick  network  around  it. 

Outside  this,  a  layer  of  epithelium,  with 

Charcot-Leyden  crystals  (perhaps). 
They  result  from  a  desquamative  catarrh  of  bronchi 
and  alveoli  ;   the  products  being  cemented  to- 
gether by  lymph  exudation. 

Occur  in 

Asthmatic  paroxysms  (almost  every  case). 
Capillary  bronchitis. 
Pneumonia  (?  if  simple). 

9.  Fibrinous  Casts  of  Bronchi. 

Formed  in  and  form  casts  of  ultimate  bronchial 
tubes. 
Occur  in 

Plastic  fibrinous  bronchitis — may  be  very 
long. 

Pneumonia.  In  this  case  usually  few  and 
short  j  strongly  refractile.  Often  along 
with  red  and  white  blood  corpuscles 
and  Charcot's  crystals. 

10.  Corpora  Amylacea  (see  Fig.  27). 

Rarely  found. 

Form — round  or  angular. 

Structure — usually  stratified. 

Central  dark  core. 
Reaction — Solution  of  iodine  =  starch  reaction. 


Crystals. 
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11.  Carbon  Particles. 
Free,  or  in 
Alveolar  epithelium. 

Occur  in  those  employed  in  dusty  trades. 


CRYSTALS. 

1.  Charcot-Leyden  Crystals. 

Colourless. 

Shape — Very    long  pointed   octohedra— often 

truncated. 
Tests — Soluble  on  heating  ; 
in  alkalis  ; 

acids,  mineral  or  acetic. 
Insoluble  in  ether,  alcohol,  chloroform. 


Fig.  5.— Charcot-Letden  Crystals. 
Alveolar  Epithelium  of  Lung  Variously  Degenerated. 

Occur  in 

Asthmatic  seizure  (chiefly  in  the  solid  par- 
ticles). 

Bronchitis,  acute  and  chronic. 
Fibrinous  coagula. 
2.  H/EMATOiDiN  Crystals. 

Ruby  red  rhombic  prisms,  or  as 


14  Clinical  Diagnosis. 

Acicalar  crystals. 
Amorphous  masses. 


Fig.  6. — H.ematoidin  Crystals. 

Occurrence  (a)  May  be  found  within  white  blood 
corpuscles  =  previous  htemor- 
rhage  into  lung. 
( h)  When  free,  and  in  larger  quantity 
=  rupture  of  abscess  into  lung. 

3.  Cholesterin  Crystals  (see  "Urine"). 

Highly  refractile. 
Large  rhombic  plates. 
Usually  in  groups. 

Reaction.    Add  little  dilute  sulphuric  acid  and 
tincture  of  iodine  =  play  of  colours 
in  each  crystal — A'iolet  —  blue  — 
green  —  red  finally. 
Occ^brrence — Pulmonary  abscess. 

Phthisis  pulmonalis. 
Old  collections  of  pus. 

4.  Crystals  of  the  Fatty  Acids. 

Long  acicular  crystals. 

Singly,  or  in  groups  forming  networks. 

Resemble  elastic  fibres,  but 

Tests  (a)  Melt  on  heating  object  glass, 
(6)  Easily  soluble  in  ether, 
(e)  Lisoluble  in  water  or  acids. 


Pa  rasites. 
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Occurrence  — 

FcEtid  bronchoiThcca. 
Bronchiectasis.  ■ 
Tubercular  cavities. 
Gangrene  of  lung. 

5.  Leucin— Shining  spheres  (see  "  Urine  ").       (  Rarely 
Tyrosix — Sheaves  of  fine  needle-like  crystals.!  present. 

Occur  in  Fa3tid  bronchitis. 
Empyema. 

Inorganic  Crystals. 

6.  Triple  Phosphate. 

Characters. 
Frequently  found. 
Occur  in 

Decomposing  collections  of  pus,  e.g., 
Septic  abscess  of  lung. 
Bronchiectasis,  etc. 

7.  Oxalate  of  Lime. 


PARASITES. 

I.  Non-Pathogenic. 
(«.)  Moibkh. 

1.  Oidium  albicans  (Fig.  14,  p.  42). 

Pvarely  found. 

May  grow  in  bronchi. 

2.  Aspergillus  fumigatus.  1  Sometimes  pre- 

3.  Mucor  corymbifer.        r    sent  in  ab- 

4.  Penicillium.  J  scessoflung. 


i6  Clinical  Diagnosis. 

(b)  Fission  Fungi. 

1.  Leptothrix — Often  present  in  mucus 

plugs  of  fastid  bronchitis. 

2.  Sai'cina  pulmonis — Occasionally  found. 

It  is  smaller  than  S. 
ventriculi. 


Fig.  7.— Aspergillus  Fumigatus.      Mucor  Cohymbifer. 

II.  Pathogenic  Fungi. 

Method  of  Making  "  Cover  Glass  Pre^jaratioiis  ". 
Clean  carefully  the  cover  glasses  by  washing 
in  distilled  water. 

Then  in  absolute  alcohol,  and  dry  thoroughly. 
Pick  out  by  means  of  forceps  and  scissors 
several  particles  from  the  centre  of  the  pui-ulent 
masses. 

Spread  them  evenly  with  the  needle  on  one 
cover  glass. 

Lay  a  second  cover  glass  over  this  layer. 

Press  the  two  together  mth  forceps,  so  as  to 
get  a  uniform  film  between  them. 


Parasites.  17 

Wipe  off  what  exudes  round  the  edges  with 
bibulous  paper. 

Slide  the  two  cover  glasses  apart. 

Allow  them  to  dry  under  a  bell  jar,  or 

More  rapidly,  by  moving  them  over  a  spirit 
lamp  at  a  distance  of  eighteen  inches  from  the 
flame. 

When  dry,  the  film  may  be  further  fixed  on 
the  glass  by 

Passing  it  moderately  quickly  three  times 
through  the  flame  of  a  spirit  or  Bunsen  lamp 
(film  surface  upwards). 

It  is  now  ready  for  staining. 
Staining  of  Tubercle  Bacilli. 
(1)  Ziehl-Neelsex  Method. 
Reagent. 

Concentrated  alcoholic  solution  of  fuchsin 

10  c.c, 

Solution  of  carbolic  acid  (.5  per  cent.),  90  c.c. 
Mix. 

This  solution  acts  best  when  freshly  prepared. 
Method. 

(rt)  Place  a  little  of  this  reagent  in  a  w^atch- 
glass. 

Float  a  prepared  cover  glass  on  it,  film 

side  downwards. 
Gently  heat  all  by  means  of  spirit  lamp 

till  the  reagent  begins  to  steam. 
Keep  it   at   this  temperature  for  ten 

minutes. 
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(6)  Remove   the  cover  glass  by  means  of 
forceps. 

Wash  in  distilled  water  till  no  more 
colour  comes  off. 
(c)  Make  dilute  solution  of  mineral  acid,  1  to 
4  {e.g.,  sulphuric  acid,  2  c.c.  ;  water, 
8  c.c). 

Dip  cover  glass  into  this  for  one  or  two 
seconds. 

Then  wash  freely  in  distilled  water. 
The  preparation  has  been  decolorised 

sufficiently  if  a  faint  pink  colour  alone 

remain. 

If  pink  is  still  deep  however,  again  dip 

in  acid  solution,  and  wash. 
All  the  acid  must  be  removed  by  long 
continued  washing,  else  the  bacillary 
stain  soon  fades. 
Dry  cover  glass  thoroughly  by  aid  of 

gentle  heat. 
Mount  in  Canada  Balsam. 

(Instead  of  drying  by  heat,  it  may  be 
Dehydrated   rapidly  in  absolute 
alcohol. 

Cleared   up    in   clove   oil,  and 
mounted.) 
Bacilli  are  stained  red  in  colom-. 
Contrast  Stain. 

The  bacilli  are  rendered  more  evident  by  using 
a  contrast  stain  for  the  groundwork.  Thus, 
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After  washing  tlie  acid  from  the  prepai'ation, 
Place  it,  face  downwards,  in  a  watery  solution 

of  methylene  blue  for  a  few  minutes. 
Remove  and  wash  in  distilled  water  till  no 

more  blue  comes  off. 
Dry  and  mount  as  above  described. 

Bacilli  are  now  seen  as  red  rods  lying 
amongst  blue  cells  or  fungi. 
This  process  is  easy,  rapid,  and  reliable. 
Heneage  Girbes'  Staix. 

1.  Eosaniline  Hydrochloride,  1      Tir-  • 

'         Mix  m 
3  grammes,  r 
Tvr  1   1      T 1      ■,  mortar. 
Methylene  blue,  1  gramme,  i 

2.  Aniline  oil,   ...    .5  c.c.  7  j)jggQi^,g 
Absolute  alcohol,  .  20  c.c.  ^ 

Add  slowly  No.  2  to  No.  1  till  all  stain  is 
dissolved. 

Then  add  (while  stirring)  20  c.c.  distilled 
water. 

Keeps  good  for  some  time  if  tightly  corked. 
Method. 

Cover  glass  preparations  are  made  and 
placed  film  side  downwards  on  a  small 
quantity  of  this  stain,  which  has  been 
wai-med  in  a  watch-glass. 

Remove  in  -5  minutes. 

Wash  in  alcohol  till  no  more  colour  is  re- 
moved. 

Dry.    Mount  in  xylol  balsam. 
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Weigert-Ehrlich  Method. 

Aniline  water  gentian  (or  methyl)  violet  solu- 
tion. 
Eeagent. 

(a)  Dissolve  gentian  or  methyl  violet  in  5  c.c. 
absolute  alcohol  in  a  perfectly  clean 
test  tube  till  an  object  cannot  be  dis- 
tinguished through  the  solution. 

(fj)  To  6  c.c.  distilled  water  in  another  test 
tube  add  10-15  drops  of  aniline  oil. 
Mix — Filter  through  filter  paper  previ- 
ously moistened. 
Add  few  drops  of  No.  a  to  the  filtrate 
till  a  slight  haziness  results. 

Method. 

Cover  glass  preparations  are  floated,  face 
downwards,  in  this  stain  for  twenty-four  hoiu-s. 

Remove  and  wash  in  dilute  nitric  acid  (1 
in  4)  till  no  longer  blue,  but  faintly  green  in 
colour. 

Wash,  dehydrate  in  absolute  alcohol,  clear 
in  oil  of  cloves  ;  mount  in  balsam. 

Bacilli  appear  as  minute  blue  rods. 

As  Contrast  stain,  vesuvin  or  Bismark- 
brown  may  be  used  in  watery  solution  as 
with  methylene  bkie  (1). 

The  whole  method  maybe  shortened  if  the 
stain  be  heated  in  a  watch-glass.  Then  only 
a  few  minutes  are  necessary,  but  the  aniline 
dye  requires  to  be  stronger  in  that  case. 


Parasites. 


21 


a.  Tubercle  Bacilli. 

Characters 


Appear  singly  ;  but 

Groups  more  frequently  found. 

Each  small  rod-like. 

May  be  slightly  curved. 

Length,  1'5  to  3'5  /x  = 

Quarter  to  half  diameter  of  red 

blood  corpuscle. 
Ends  rounded  off. 
Spore   formation  often  seen  in 

them  giving  appearance  as  if 

each  were  broken  up  into  three 

or  four  segments. 


Fig.  8.— Tubercle  Bacilll 


/3.  Pneumonococci. 


Found  in  sputum  of  pneumonia. 
Characters. 

Each  a  thick  short  rod. 
About  1  //,  in  length. 
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Two  lie  together  usually — Diplo- 
coccus. 

Aggregated  in  chains  sometimes. 
Colourless    capsule  surrounds 
many  diplococci. 


Fig.  9.— Pneumonococci. 

Method  of  Staming. 

1.  Friedldnder' s  Method. 

Make  cover  glass  preparation. 

Dip  in  dilute  acetic  acid  (1  per  cent.) 

for  one  minute. 
Dry. 

Stain  in  saturated  aniline  water  gentian 

violet  solution  (p.  20). 
Wash  freely  in  water. 
Dry  and  mount  in  balsam. 

Cocci  appear  as  dark  blue  rods. 
Capsules  stain  a  clear  grey-blue 
colour. 

2.  Gram's  Method. 

Stain  the  preparations  as  in  Fried- 
lander's  method  (above). 
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Place  in  solution  of  iodine  in  iodide  of 
potassium  (iodine,  1  gramme  ;  iodide 
of  potassium,  2  grammes ;  distilled 
water,  300  c.c.)  for  two  to  three 
minutes. 

Transfer  to  absolute  alcohol. 

Allow  it  to  remain  so  for  some  time. 

Then  clear  in  clove  oil. 

Mount  in  Canada  Balsam. 

All  the  elements  are  colourless  ex- 
cept organisms,  which  are  dark 


Contrast  Stain — Eosin  may  be  employed. 

y.  ACTINOMTCES. 


Appear  as 

Very  small  whitish  or  greenish- 
yellow  nodules  in  the  sputum. 
Cover  glass  preparations  made,  and 


blue. 


Fig.  10.— Actinomyces  Granules. 


Threads  Magnified. 


Stained  by  Gram's  method 
Show  radial  arrangement  of 


Clinical  Diagnosis. 


Small  pear-shaped  bodies  which 

form  the  nodule. 
Network  of  threads  alone  visible 

at  centre. 
Each  thread  composed  of  a  series 

of  minute  round  bodies. 
Yellow  elastic  fibres.  ^ 
Leucocytes.  ^Present. 
Fattily  degenerated  cells.  J 
Influenza  Bacillus. 

The  bacilli  appear  singly,  or  in 
Groups. 

Often  fill  up  pus  cells. 
Stain  in  any  of  the  basic  aniline  dyes, 
as  dilute  Ziehl-Neelsen's  fluid. 

Diphtheria. 

With  platinum  needle,  sterilised  in  a 
flame,  remove  some  of  the  secretion 
from  under  side  of  a  shred  of  mem- 
brane, and  make  cover  glass  pre- 
parations. 


/y  ^'G- 

Fig.  11.— Bacilli  of  Diphtheria. 


Pa  rasifes. 
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Stain  in  alkaline  solution  of  methylene 
blue. 

Bacilli  are  in  form  of  rods  as  long 
as  those  of  tubercle  bacilli,  but 
twice  as  broad. 
Ends  often  club-shaped. 
Method  of  Cultivation. 

A  sterilised  swab  of  cotton  wool  is 
pressed  on  the  exudation  in  the 
throat. 

Then  holding  this  by  a  pair  of  forceps 
brush  it  lightly  over  a  tube  of 
Loffler's  serum  (prepared  with  a  large 
slanting  surface). 

Cork  this  and  keep  at  temperature  of 
38°  C.  for  four  hours. 

At  end  of  this  period  take  a  sterilised 
platinum  loop  and  brush  it  lightly 
over  the  surface  of  the  culture 
medium. 

Then  rub  loop  into  minute  drop  of 
distilled  water  on  a  sterilised  cover 
glass. 

Spread  fluid  evenly  over  cover  glass. 
Dry  thoroughly. 
Stain  in  methyl  violet. 
Bacilli  are  not  numerous  but  are  char- 
acteristic. 

If  it  be  a  case  of  false  diphtheria 
only  micrococci  are  found. 
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C  Micrococci. 

These  are  found  in  very  many  different 
conditions  of  the  lung  and  arranged  in 
tetrads  similar  to  sarcinee  ventriculi. 

III.  Animal  Parasites. 

a.  ECHINOCOCCDS. 

This  may  exist  in  the  sputum  in  the  form  of 
Cysts. 

Pieces  of  hydatid  membrane. 
Hooklets. 
Sputum  is  bloody,  or 

Mixed  with  bile  (if  cysts  have  been 

in  the  liver). 
Membrane  is  white. 
Edges  enrolled. 

Microscopically,  shows  the  • 
parallel  streaking  in  those 
of  older  formation. 
Hooklets  are  very  diagnostic. 
Scolices  seldom  found — if  so,  are 
broken  up  usually. 


Fig.  12. — TiENiA  Echinococcus. 

(a)  Four  times  natural  size;  (&)  Scolex  or  head  (x350);  (c)  Ectocyst 
laminated  ;  {d)  Hooljlets  (  x  350)  (ccmpare  with  Fig.  22). 


Characteristic  Sputa. 
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/?.  DisTOMUM  Pulmonale. 

Sputum — Clear  or  dark  red  mucous. 

Blood  in  points  or  streaks. 
Microscopically — 

Red  blood  corpuscles. 
White  blood  corpuscles. 
Charcot's  crystals — many. 
Eggs   of   the   parasite — as 
brown  points,  oval  with 
pale  brown  coverings. 

CHARACTERISTIC  SPUTA. 

1.  Bronchitis. 

(a)  Acute. 

First  day — 

Thin  and  watery. 
White  frothj^  expectoration. 
Mucus  and  few  leucocytes. 
Second  stage — 

Thicker  and  more  viscid. 
More  mucus. 

Epithelium    and    mucous  cor- 
puscles largely  present. 
Later — 

Purulent  and  greenish. 
Many  pus  and  epithelial  cells. 
Cylindrical  and  goblet  cells. 

(i)  Chronic. 

Sputum — Greenish  yellow  in  colour  or 
Dark  grey  from  dust. 


28 


Clinical  Diagnosis. 


Very  viscid. 

Sputa  often  nummulai'in  form. 

Fibrinous  coagula  of  minute 
bronchioles  sometimes  pre- 
sent. 

Microscopically. 
Pus. 

Epithelial  cells,  fattily  de- 
generated— often  con- 
taining black  pigment 
and  seldom  ciliated. 

Many  fungi. 

Triple  phosphate  crystals. 

2.  Bronchiectasis. 

Sj)utum — Odour  disgusting. 
Thin  oily  fluid. 

Forms  three  layers  on  standing. 

At  bottom  — Cellular 
debris. 

Above  this — Green- 
ish watery  layer. 

On  top — A  froth. 

Microsco2ncally . 

Pus  cells,  fattily  degenerated. 
Epithelial  cells — degenerated. 
Red  blood  corpuscles. 
H^ematoidin  crystals. 
Crystals  of  the  fatty  acids. 
Elastic  tissue. 
Plugs  of  insjDissated  mucus. 


Characteristic  Sputa. 
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Leucin  and  tyrosin  occasionally. 
Putrefactive  bacteria. 

Fibrinous  Bronchitis. 

Sputum— Frothy  mucous. 

Muco-purulent. 

Tinged  with  blood  sometimes. 
Branching   fibrinous   trees — 
characteristic. 
Microscojyica  lly . 

Charcot-Leyden  crystals  attached 

to  coagula  (p.  13). 
Curschmann's  spirals — less  fre- 
quently seen  (p.  11). 
Heematoidin  crystals. 
Ciliated  epithelium  (very  seldom). 
More  frequent  in  males  than  females. 
FcETiD  Bronchitis. 

Sputum — Copious. 

Watery. 
Offensive. 

Dirty   green    or  grey-green 
colour. 

Forms  three  layers  on  standing. 

Upper  —  Dirty  mu- 
cous froth. 
Middle— Watery 
greenish  yellow. 
Often  shaggy 
discoloured 
projections. 
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Lower — Thick  puru- 
lent layer. 

Microscopimllij . 

Dittrich's  corpuscles  (p.  7). 
Pus  aud  epithelial  cells  degene- 
rated. 

Croupous  Pneumonia — Lobar. 

Sputum  shows  at  the  different  stages  of  the  dis- 
ease marked  changes  of  great  diagnostic  value. 
In  beginning  (  =  engorgement). 
Sputum — Very  scanty. 

Tough  viscous. 
Yellowish  red. 
Streaked  with  blood. 
Microscopically . 

Many  red  blood  corpuscles  singly 

or  in  rouleaux. 
Delicate  strands  of  fibrin  entang- 
ling these. 
Round  cells — Both  recent  and  old. 
Second  Stage  (  =  hepatisation). 

Sputum — More  abundant. 

"Rusty"  or  saffron  coloui'ed,  or 
Bloody  mucous  sputum. 
Very  tenacious — adheres  close- 
ly to  vessel — hardly  can  be 
pulled  away  from  it  Vessel 
may  be  inverted  without  the 
spi;tum  falling  out. 
Many  large  air  bubbles  in  it. 


Characteristic  Sputa. 
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(Sputum  may  be  grass  green 
in  colour  from  change  of  hse- 
moo'lobin  into  bilirubin,  and 
its  oxidation  into  biliverdin.) 


Microscopically. 

Red  blood  corpuscles — shrivelled. 
Pus  corpuscles. 
Alveolar  epithelium. 
Hrematoidin  crystals  (sometimes). 
Fibrinous  casts  of  smaller  bronchi. 
Divided  fibrin  threads. 
Curschmann's  spirals. 


Third  Stage  (  =  resolution). 

Sputum — Colour  fades  from  day  to  day, 


Muco-purulent. 
More  watery. 

Pom's  from  vessel  more  easily — 


Total  quantity  increases. 
M icroscopically . 

Round  cells,  with  marked  fatty 

degeneration. 
Granular  cells. 

Fat    free    in    small    or  large 
droplets. 


becoming- 
More  and  more  yellow. 


viscidity  decreases. 


Numerous  in  early 
period  of  third 
stage. 
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"  Prune  Juice  Sputum  " 

Seen  in  cases  which  end  fatally. 
Due  to  oedema  of  lungs  from  fail- 
ure of  heart. 
Sputum — Watery. 


Dark  brown. 
Methtemoglobin  alone 
forms  the  pigment. 
Acute  Pulmonary  Tuberculosis  (Miliary  Tubercle). 
Early — Sputum. 


Scanty.  /  bronchitis. 
Microsco2ncally. 

Tubercle  bacilli. 
Few  in  number. 
Spore  formation  always  seen. 
Later — Sputum. 

Purulent. 
Microscopically. 
Elastic  tissue. 
Alveolar  epithelium. 
Tubercle  bacilli  in  large  number. 
.  Phthisis  Pulmonalis  Chronica. 

Sputum — Thick — Viscid.  ' 


Greenish  yellow. 
Muco-purulent. 

Blood  in  streaks,  or  mixed  with  it  fre- 
quently. 

Tubercle   nodules  present,  grey  in 
colour. 


Viscid 


As   in   early   stage  of 


Characteristic  Sputa. 
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Shape  of  sputum — nummuhir. 
M ic)  vsco p  ica  lly. 
Pus  cells. 

Red  blood  corjDuscles. 
Elastic  fibres  in  alveolar  form. 
Alveolar  epithelium. 
Crystals  of  fatty  acids.'] 
Tyrosin. 

Crystals  of  phosphates 

and  chlorides. 
Cholesterin. 
Htematin. 

Tubercle  bacilli  invariahly. 

=  the  greater 


■Occasionally. 


The  more  severe  the 
case,  the  greater 
the  fever. 


the  number 
of  bacilli 
present. 


Pertussis  (Whooping  Cough). 
Early — Clear  ropy. 
Tenacious. 
Mucous. 
Later — Muco-purulent. 
Microscopicallij. 

Pigmented  alveolar  epithelial  cells. 
Spiral  formations  of  oval,  columnar,  or 
ciliated  cells. 

Charcot- Leyden   crystals  —  small  in 
size. 

Granular  casts  of  ultimate  bronchioles 
— small  in  size. 
3 
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Small  cocci  in  pairs. 
Larger  cocci  in  tetrads. 

9.  Asthma. 

Quantity — Large,  or 

Very  small. 
Colour  —  Greyish  white  mucous  sputum. 

Runs  easily  together. 

Very  tenacious. 

Fine   grey   or  yellowish  plugs  ]  or 
threads  of  fibrin  =  spirals. 
Microsco2oicalli/. 

Curschmann's  spirals. 
Charcot-Leyden  crystals. 
Eosinophilous  cells  (q.v.). 

10.  Abscess  of  Lung. 

Sputum— Pure  pus  held  together  by  mucus. 
Light  green  colour. 
Odour  putrescent. 
Microscopically . 
Pus  cells. 
Blood  corpuscles. 
Fatty  epithelium. 
Elastic  fibres. 
Htematoidin  crystals. 
Cholesterin. 
Fatty  crystals. 
Fungi — Non-pathogenic. 

Chiefly  staphylococcus  pyo- 
genes aureus. 


CJt a  ra cte ristic  Spu tn . 
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11.  Gangrene  op  Lung. 

Sputum — Quantity  abundant,  250-500  c.c. 
Thin. 

Dark  greenish. 

Penetrating  gangrenous  odour. 
Forms  three  laj-ers  on  standing. 

Lowest— Thick  brownish  green. 

Above  this — Thin  watery  layer. 

Top — Frothygreenish  stratum. 
Microscopically. 

Elastic  fibres  in  alveolar  ari-angement. 
Phantom  red  blood  corpuscles. 
Fatty  globules. 
Leucin  and  tyrosin. 
Crystals  of  fatty  acids. 
Dittrich's  corpuscles — dirty  greyish 
yellow. 

Hfematoidin   crystals    or   masses — 

seldom. 
Fungi — num  eroiis . 

12.  HiEMORRHAGIC  INFARCTION  OF  LuNG. 

Sputum — Dark  red  or  black. 
Microscopically. 

Rusty  pigment  masses  of 
Ha^niatoidin. 

13.  New  Growths  in  the  Lung  or  Larynx. 

Sputum — Scanty. 

Muco-sanguineous,  rosy, — like 
Meat  washings. 
Hfemoptysis  frequent  = 
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Bright  red  sputum. 

Fragments  of  tumour  itself  (when 
growth  is  in  larynx)  may  be  seen 
in  sputum. 
Microscojncally . 

Blood  corpuscles. 

Pus  corpuscles. 

Characteristic  cells,  or  even 

Cell  nests  of  epithelioma  may  be  pre- 
sent. 

Fragments  of  tumour  exhibit  their 
structure. 

Dust  Diseases. 

14.  Anthracosis. 

Colour — Dark  brown  or  black. 
Very  viscid. 
Microscopically. 

Alveolar  epithelium. 

Pus  corpuscles. 

Carbon  particles,  isolated,  or 

Within  leucocytes  or 
epithelial  cells. 
Elastic  tissue— frequently. 

15.  SiDEEOSIS. 

Colour — Dark. 

Muco-purulent. 

'  Microscopically. 
Leucocytes. 
Alveolar  epithelium. 


Characteristic  Sputa. 
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Brown  pigment  granules  within  epi- 
thelial cells. 
Tests  for 

Iron  Particles. 

Add  to  slide  preparation  drop 
hydrochloric  acid  and  drop 
ferrocyanide  of  potassium  = 
Granules    become  intensely 
blue. 
Stone  Particles. 

Add  drop  of  acid  =  effervescence 
=  carbonate. 
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DIGESTIVE  SYSTEM. 
SALIVARY  SECRETION. 

Saliva. — Mixed  secretion  from  parotid,  submaxillary  and 
sublingual  glands. 
Method  of  Collection—  Let  patient  wash  moutb  out  witli 
solution  of  bicarbonate  of  soda,  and  then  with  cold 
water.  On  inhaling  the  vapour  of  acetic  ether  or  acid, 
or  on  touching  the  inside  of  the  mouth  with  a  rod 
dipped  in  dilute  acid,  the  secretion  begins. 
Total  Daily  *S'ecre^!^■on— 800-1500  c.c. 
Normal  Saliva. 

Faked  Eye  ^^^eara?ices— Slightly  opalescent. 

Thickish,  slimy,  clear  fluid. 
Specific  gravity— 1002-6. 
Reaction  alkaline. 
Particles  of  mucin  suspended . 
Becomes  cloudy  from  precipi- 
tation of  calcium  carbonate. 

Microscopical  Characters . 

(1)  Large  flat  polygonal  epithelial  cells,  each  with  a 
lara-e  nucleus  =  shed  from  mucous  membrane 
of  mouth. 


Saliva.  39 

(2)  Salivaiy  corpuscles  in  large  number. 

They   resemble    leucocytes,   but  are 
larger  and  more  granular. 

(3)  Micrococci  and  bacilli  in  very  large  number,  e.g., 

Spirochfete  buccalis. 

Leptothrix  (from  decaying  teeth). 

Bacilli  resembling  the  comma  bacillus. 


Fig.  13.— Buccal  Secretion. 

)  Various  fungi  ;  (h)  Leucocytes  ;  (c)  Leptothrix  buccalis  :  {d) 
Salivary  corpuscles  ;  (c)  Squamous  epithelium  ;  (/)  Comma 
bacilli  of  mouth  ;  [g)  Spirocbaete  buccalis. 

Chemical  Composition. 

(1)  Mucin — Add  acetic  acid  =  coagulation. 

(2)  A  globulin  proteid. 

Heat  =  coagulated. 

(3)  Ptyalin— 

Add  starch  solution  =  maltose  formed  =  Fehl- 
ing's  solution  reduced. 

(4)  Potassium  sulphocyanide. 

Add  drop  of  ferric  chloride  =  red  colour. 

Add  mercuric 
chloride  = 
colourless. 
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(5)  Mineral  matters. 

Chlorides  of  sodium  and  potassium. 
Calcium  carbonate  and  phosphate. 
Magnesium  phosphate. 
Activity/  of  Ptyalin  Ferment. 

Add  a  little  saliva  to  starch  solution  in  test  tube. 
Warm  for  .5  minutes  =  maltose  formed. 
Maltose  +  Fehling's  solution  =  yellow  or  red  pre- 
cipitate of  sub- 
oxide of  copper. 
Estimation  of  the  Rajnclity  of  Conversion  of  Starch. 
Take   5  c.c.  of  a  1  per  cent,  starch  solution. 
2  c.c.  saliva. 
10  c.c.  water. 
Keep  at  body  heat  (38°  C). 

Test  at  end  of  each  minute  the  degree  of  conver- 
sion by  taking  one  drop  out  of  test  tube,  and 
adding  it  to  a  drop  of  iodine  solution  on  a  slab. 
At  first     =  deep  blue  colour  =  starch  unchanged. 
Lat  er        =  violet  colour      =  soluble  starch  (goes 

through  a  filter). 
Add  tannic  acid  or  alcohol 
=  precipitate. 
Still  later  =  reddish  =  erythrodextrin. 

Add  tannic  acid  =  no  pre- 
cipitate. 
Add  alcohol  =  precipitate. 
,,    =  no  reaction        =  achroodextrins. 
=   ,        ,,  =  maltose — reduces 

Fehling's  solution. 


Saliva. 


Secretion  Diniinished. 

(1)  Most  general  fevers. 

(2)  Inflammation  of  salivary  glands. 

(3)  Acute  nephritis. 

(4)  Diabetes. 

(5)  Certain  drugs,  e.g.,  atropia. 
Secretion  Increased. 

(1)  Inflammation  of  buccal  mucous  membrane. 

(2)  Some  cases  of  pregnancy. 

(3)  Certain  drugs,  e.g., 

Pilocarpin. 
Pyrethrum. 
Mercury. 
'Alteration  in  Constitution. 
Reaction. 

Acid,  as  in  Acute  rheumatism. 

Mercurial  poisoning. 
Diabetes. 
Urea — Has  been  found  in  cases  of 

Nephritis. 

Fungi  present  in  many  diseases  of  the  mouth. 
e.g.,  ulcerative  stomatitis. 


Fig.  14.— Oidium  Albicans. 


Clinical  Diagnosis. 

Thrush  (Oidium  Albicans). 

Remove  piece  of  the  white  patch. 
Mount  on  slide  with  drop  of  glycerine. 
Consists  of 

Epithelial  cells. 

Leucocytes. 

Branching  filaments  of  the  oidium — 
Made  up  of  finely  granular  seg- 
ments joined  end  to  end. 
Each  segment  has  a  clearly  marked 
nucleus  at  either  end. 
Many  spores  in  meshes  of  network. 
Micrococci  and  Bacteria. 

Take  scraping  from  between  the  teeth. 
Make  a  cover  glass  preparation  of  this  (p.  16). 
Stain  in  methyl  blue  or  violet,  and  mount. 
Consists  of 

(1)  Spirochfete  buccalis — 

Very  mobile  fine  threads,  resembling 
Spirillum  of  relapsing  fever. 

(2)  Leptothrix  buccalis — 

Long  bacilli  arranged  in  ribbons. 

(3)  Many  micrococci — 

Singly,  and  in  zoogioea. 

Tartar. 

Stony  matter  surrounding  base  of  teeth. 
Consists  of 

Calcium  carbonate  and  phosphate. 

Leptothrix. 

Mucus. 
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The  Tongue. 

Fur  OH  the  Tonffue. 
Consists  of 

Polygonal  epithelial  cells. 
Salivary  corpuscles. 
Fungi. 
Bacteria. 


False  Membraxes. 

Situation — Usually  on  tonsils  or  uvula. 
Varieties. 

(1)  Simple  croupous  deposit. 

(2)  True  diphtheritic  membrane. 

(3)  Thrush. 
M icroscopically. 

The  first  two  exhibit 

(a)  Felted  network  of  fibrin. 

(i)  Thick  layer  of  proliferatingepithelial  cells. 

(c)  Red  blood  corpuscles. 

('7)  Pus  corpuscles. 

(e)  Micro-organisms  of  all  varieties. 


GASTRIC  SECRETION. 

Composition  of  Normal  Gastric  Juice. 

Water,    .       .  .  .99*44  per  cent. 

Pepsin,    .       .  .  .      0-3  2     „  „ 

Hydrochloric  acid,  .  .      0*02     ,,  ,, 

Sodium  chloride,  .  .      0'14     ,,  „ 


Clinical  Diagnosis. 


Potassium  chloride,  . 


0-05    per  cent. 


Calcium  chloride,  .  .  0-006  ,,  ,, 
Other  mineral  salts, .       .      0-012   „  „ 

Naked  Eye  Characters. 
Thin  colourless  fluid. 
Acid  reaction. 
Odour  peculiar. 
Specific  gravity,  1001-1010. 
Not  coagulable  by  heat. 

Order  in  ivhich  to  Examine  the  Gastric  Contents. 

1.  Reaction. 

2.  Total  percentage  acidity. 

3.  Presence  of  free  hydrochloric  acid. 

4.  Quantitative  estimation  of  hydrochloric  acid. 

5.  Presence  of  lactic  "\ 


6.  Presence  of  pepsin  and  its  activity. 

7.  Presence  of  milk-curdling  ferment. 

8.  Presence  of  proteids  and  their  nature. 

9.  Presence  of  starch,  dextrins  and  sugar. 
10.  Microscopical  examination. 

Method  of  Withdraiuing  the  Stomach  Contents. 

Dip  the  rounded  end  of  the  elastic  stomach  tube  into 
water. 

Let  patient  open  his  mouth  and  bend  head  forward. 
Hold  tube  about  four  inches  from  its  extremity. 
Pass  it  to  back  of  throat. 


butyric 
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Elevate  the  hand  holding  tube. 

Rapidly,  but  gently,  pass  the  tube  onwards  into  the 
stomach. 

If  retching  begins,  tell  patient  to  swallow  his  saliva. 
Hold  down  the  tongue  with  forefinger  of  left  hand  if 

it  be  in  the  way. 
Gastric  contents  now  run  out  from  tube. 
If  not  flowing  readily,  cause  patient  to  compress  the 

abdomen,  cough  or  retch,  when  tube  soon  fills. 
Syphon  action  may  be  made  use  of  by  attaching  a 

lono'er  tube  to  the  distal  extremity  of  the  stomach 

tube. 

Period  ivheii  Gastric  Contents  sho\dd  be  Withdrawn. 
Patient  takes  a  "  test  meal "  on  empty  stomach. 
Test  Meal  consists  of 

(1)  Oatmeal  boiled  in  water  (this  is  the 

best),  or 

(2)  Ordinary  dry  roll  or  bread. 

Warm  water  or  weak  tea,  15  ounces. 
Withdraw  part  of  stomach  contents  at  the  end  of 
the  first  and  second  hours. 

EXAMIXATION-  OF  StOMACH  CONTENTS. 

Filter  the  stomach  fluid  =  clear  watery  filtrate. 
Test  reaction  =  acid — usually  due  to  hydrochloric 
acid. 

Degree  of  Acidity  of  Gastric  Contents 

Varies  with  the  period  of  digestion. 
1.  Within  fifteen  minutes  from  ingestion  in  health 
there  is  wo  free  acidity. 
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Cli/iical  Diagnosis. 


The  acidity  present  is  due  to  acid  salts  present 
in  tlie  food. 

Free  lactic  acid  is  sometimes  found,  but  it  is 
due  to  disease  of  the  stomach,  or  has  been 
ingested  in  the  food  (cannot  be,  however,  if  the 
oatmeal  test  meal  be  taken). 

There  is  no  free  hydrochloric  acid  present,  it 
being  combined  with  the  proteids  to  form  acid 
proteids. 

Starch  digestion  proceeds  during  this  period. 
2.  Free  hydrochloric  acid  now  begins  to  appear,  and 
reaches  its  maximum  about  one  hour  after  the 
test  meal  has  been  taken. 

If  no  free  hydrochloric  acid  be  found  two 
hours  after  taking  the  test  meal  there  is 
serious  organic  disease  in  the  stomach. 

Total  Acidity  of  Gastric  Contents. 
Estimation 

By  titrating  against  standard  caustic  soda  solution. 
Standard  Alkaline  Solution. 

1 .  Dissolve  40  grammes  dry  caustic  soda  (Na  =  23, 

H=l,  0=16)  in  distilled  water  and  dilute  to 
one  litre  =  normal  solution.  Each  c.c.  contains, 
therefore,  0'0-tO  grammes  caustic  soda. 

2.  Take  100  c.c.  of  this  solution,  and  again  dilute  to 

one  litre  =  decinormal  caustic  soda  solution. 
Each  c.c.  contains  0'004  grammes  caustic  soda. 

3.  Greater  accuracy  is  obtained  by 

Taking  100  c.c.  of  No.  2  (decinormal  solution), 
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and  diluting  to  1  litre  =  centinormal  caustic 
soda    solution.    Each    c.c.    contains  0-0004 
o-raamies  caustic  soda. 
Place  this  in  burette. 
Method. 

Take  10  c.c.  of  unfiltered  gastric  fluid  in  small  glass 
flask. 

Add  50  c.c.  distilled  water. 

Add  phenol  phthallin — few  drops  of  an  alcoholic 
solution. 

Now  run  in  from  the  burette  the  standard  soda  solu- 
tion —shaking  the  mixture  during  the  process. 

Till  a  pink  colour  appears  in  the  gastric  fluid. 

Read  off  the  number  of  cubic  centimetres  of  caustic 
soda  (decinormal  or  centinormal)  required  to 
neutralise  the  acidity  of  the  gastric  fluid. 

Calculate  percentage  amount  of  total  acidity. 

Examjde.  If  8-3  c.c.  decinormal  soda  solution 
have  been  required  to  neutralise  the  acidity  of 
10  c.c.  gastric  fluid,  this  is  equal  to  83  per  cent, 
(for  100  c.c.  gastric  fluid  is  neutralised  by  83  c.c. 
decinormal  soda  solution). 

This  acidity  may  be  due  to  free  acid,  or  to  acid  salts. 
If  acid  salts  be  small  in  amount,  acidity  may  be 
e-xpressed  as  hydrochloric  acid  (H  =  1 ,  CI  =  35'46), 
so  36-46  grammes  hydrochloric  acid  diluted  to  1 
litre  =  normal  solution.  Each  c.c.  of  decinormal 
solution  =  0  003646  grammes  hydrochloric  acid, 
and  this  is  exactly  neutralised  by  one  c.c.  deci- 
normal caustic  soda  solution  =  0-004  grammes 
caustic  soda. 
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to  obtain  the  percentage  amount  of  hydrochloric 
Acid. 

Calculation. 

Multiply  number  of  c.c.  of  standard  decinormal  alka- 
line solution  used  to  neutralise  10  c.c.  of  gastric 
fluid  by  0-03646. 

Exam2de.  8-3  c.c.  used  x  0-03646  =  0-30-2  per 
cent,  hydrochloric  acid  (for  each  c.c.  decinormal 
alkaline  solution  =  0-0036  grammes  hydrochloric 
acid  —  0-003646  x  8-3  =  0-0302  =  hydrochloric 
acid  in  10  c.c.  gastric  fluid  =  0-302  per  100  c.c). 

Tests  for  Free  Hydrochloric  Acid. 

1.  Gunzburg's  Reagent. 

Phloroglucin,     .    2  grammes,  "i  Dissolve. 
Vanillin,   ...    1  gramme,    r  Keep    in  dark 
Absolute  alcohol,  30  grammes.  1  bottle. 
Method. 

Place  few  drops  of  this  in  porcelain  capsule. 
Add  few  drops  of  gastric  contents. 
Gently  heat  over  flame. 

Fine  red  streaks  at  margin,  or  small  pinkish  red  patch 
=  free  hydrochloric  acid 

(organic  acids,  albumin,  or  salts  do  not 
interfere  with  this  reaction). 

2.  Boas'  Test. 

Resorcin  solution,     5  parts. 
White  sugar,  .    .     3  „ 
Dilute  spirit  to  .  100  „ 
Method. 

Place  5  drops  of  this  in  porcelain  capsule. 
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Add  5  drops  gastric  contents. 
Evaporate  to  dryness  with  gentle  heat. 
Rose  colour  =  free  hydrochloric  acid. 

3.  Congo  Red. 

Dissolve  0-1  gramme  Congo  red  in  100  c.c.  distilled 
water. 

Dip  strips  of  bibulous  paper  in  this,  and  dry  them. 
Method. 

Dip  such  a  strip  in  gastric  fluid. 
Blue  colour  =  free  acids  (organic  or  inorganic). 
Drop  into  test  tube  containing  sulphuric  ether  =  blue 
disappears  if  due  to  organic  acid. 

Blue  colour  persists  =  mineral  acid  (HCl). 
Acid  salts  do  not  affect  the  red  colour. 

4.  00  Tbop^olin  Test. 

Make  saturated  solution  of  this  dye  =  dark  yellowish  red. 
Add  gastric  contents  =  dark  brown  colour  =  free  hydro- 
chloric acid. 

(With  acid  salts  it  becomes  clear  yellow.) 

5.  Benzo-Puepuein,  6  B. 

Make  dark  red  solution,  or  use  in  strips,  as  with  No.  3. 
Add  gastric  contents. 

Light  violet  colour  =  free  hydrochloric  acid. 
Brownish  violet     =  organic  acids.     (Test  with  sulphuric 
ether  as  in  No.  3.) 
(No  reaction  with  peptones  or  albumins.) 

Quantitative  Estimation  of  Free  Hydrochloric  Acid. 

1.  Most  ready  method  is  that  of 
Mintz-Boas. 

Take  10  c.c.  gastric  contents. 

4 
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100  c,c.  sulphuric  ether. 
Shake  well  up. 

Separate  ethereal  extract,  which  has  in 
solution  all  organic  acids. 
Hydrochloric  Acid  (being  insoluble  in  ether)  is  left 

in  the  gastric  fluid. 
Run  into  this  the  decinormal  soda  solution  from  the 
burette  until  Congo  red  paper  is  no  more  blued 
by  it. 

Read  off  number  of  cubic  centimetres  of  standard 

soda  solution  used. 
Calculate  amount  of  free  hydrochloric  acid  present. 
Examjjle.    6-5  c.c.  alkaline  solution  used  6 -.5  x 
0'003646  =  0-02369  grammes  hydrochloric  acid  in 
10  c.c.  stomach  contents  =  0-2369  per  cent. 
2.  Sjoqvist's  Method. 

Place  10  c.c.  filtered  gastric  fluid  in  a  platinum 
crucible,  and  add  an  excess  of  carbonate  of  barium, 
which  must  be  free  from  chlorides.    Evaporate  to 
dryness,  and  gently  char  for  some  time,  by  which 
the  organic  baryta  salts  are  decomposed  into 
barium  carbonate,  while  the  chloride  of  barium 
remains  unchanged.    When  cold,  the  residue  is 
repeatedly  washed  with  boiling  water,  and  filtered 
till  filtrate  amounts  to  50  c.c.    A  standard  solu- 
tion of  bichromate  of  potash  (8-5  grammes  to  the 
litre)  is  run  into  this  filtrate,  and  precipitates  the 
barium  as  the  chromate.    The  "  indicator  con- 
sists in  adding  to  the  filtrate  one-third  of  its 
volume  of  alcohol,  and  4  c.c.  of  a  solution  con- 
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tainiiig  10  per  cent,  acetic  acid,  and  10  per  cent, 
sodium  acetate.  The  potassium  bichromate  solu- 
tion is  allowed  to  run  from  a  burette  until  a 
tetra-paper  (tetramethylparaphenyldiamine)  when 
dipped  into  the  mixture  becomes  faintly  blue. 
From  the  amount  of  standard  solution  used  we 
readily  tell  the  amount  of  barium  chromate 
formed,  and  consequently  the  amount  of  free 
hydrochloric  acid  present. 

Free  Hydrochloric  Acid. 

Diminished. 

1.  Most  febrile  diseases. 

2.  Chronic  wasting  diseases. 

3.  Phthisis. 

4.  Bright's  disease. 

5.  Chlorosis. 

Pernicious  Antemia. 

6.  Simple  Gastric  Catarrh. 

Acute. 
Chronic. 

7.  Cancer  of  stomach. 

(Usually  the  acid  is  entirely  absent.) 

Increased. 

Gastric  ulcer  (usually). 
Absent. 

Noi-mally  absent  from  gastric  contents  up  to  first 

half-hour  after  food  is  taken. 
If  not  present  up  to  three  hours  after  food  is  taken 

=  very  deficient  secretion  or  total  absence. 


Clinical  Diagnosis. 

In  disease — Absent  in  protracted  scurvy. 
Cancer  of  Stomach. 


Organic  Acids. 

OTIC  Acid. 

In  healthy  conditions  of  the  stomach  lactic  acid  is  not 
secreted. 

It  may  be  present  early  in  digestion,  but  has  then  been 

introduced  in  the  food,  or  is  the  result  of  disease. 
Tests— 

1.  Take  20  c.c.  stomach  contents. 

Add  100  c.c.  sulphuric  ether  =  lactic  acid  dis- 
solved in  it. 
Decant  off  ethei'eal  extract. 

Acid  water  to  ,,  =  watery  solution 

of  lactic  acid. 
Heat  with  dioxide  of  manganese  and  sulphuric 

acid  in  porcelain  basin  = 
Lactic  acid  decomposed  into  formic  and  acetic 

aldehyd. 

Add  drop  of  iodine  solution  =  smell  of  iodoform. 

2.  Make  dilute  (almost  colourless)  solution  of  neu- 

tral perchloride  of  iron. 
Fill  two  similar  test  tubes  with  this. 
To  one  add  few  drops  of  filtered  gastric  fluid. 
Colour  =  much  darkened  —  canary  yellow  = 

lactic  acid  or  lactates. 
Compare  the  two  tubes. 
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Fallaries — Alcohol,        1  i  £ 

'        I  cause  production  or 

Suo'ar,  i"  , 

°  yellow  colour. 

Phosphates  > 
If  so,  extract  free  lactic  acid  by  shaking 
up  with  ether  ;  decant  off  ethereal  solu- 
tion. 

Evaporate  off  ether.    Redissolve  residue  in 
water,  and  apply  test  to  this. 
3.  Uffelmann's  Reaction. 

Reagent — 20  c.c.  water. 

10  c.c.  solution  of  carbolic  acid  (4 

per  cent.). 
Add  few  drops  perchloride  of  iron 

solution  =  amethyst-blue  colour. 
Add  gastric  fluid  =  yellow  colour  if 
lactic  acid  present. 

Fallacies  (as  under  No.  2). 
Quantitative  Estimation. 

Proceed  as  in  the  Mintz-Boas'  Method  (p.  49). 
Titrate  the  ethereal  extract  of  lactic  acid  against  the 

decinormal  alkaline  solution. 
Calculation — 1  c.c.  decinormal  soda  solution  =  0-009 
grammes  lactic  acid. 

Therefore  multiply  the  number  of  cubic  centi- 
metres of  standard  soda  solution  used  by  0-009  = 
amount  of  lactic  acid  in  10  c.c.  gastric  fluid. 
Multiply  this  by  10  =  percentage. 
Lactic  Acid. 

Pi'esent—{\)  Carcinoma  of  stomach — always. 

(2)  Various  fermentations  in  the  stomach. 


2^  Clinical  Diagnosis. 

(3)  Therefore  in    simple   and  malignant 

stricture  of  stomach. 

(4)  Acute  gastritis. 

Butyric  Acid. 

An  ethereal  extract  of  the  gastric  fluid  has  the  charac- 
teristic odovir  of  butyric  acid. 

With  UfFelmann's  reagent  a  yellowish  red  or  brown 
lustre  appears. 

Acetic  Acid. 

(1)  This  is  easily  recognised   by  its  smell,  which  i>. 

specially  evident  in  an  ethereal  extract. 

(2)  Neutralise  ethereal  extract  with  carbonate  of  soda. 
Add  few  drops  of  neutral  solution  of  ferric  chloride. 
Acetic  acid  present  =  blood-red  colour  produced. 


PEPSIN. 

The  presence  and  power  of  this  ferment  is  estimated 

in  the  gastric  fluid  as  follows  : — 
Acidify  with  very  dilute  hydrochloric  acid  solution  if 

feebly  acid  or  alkaline. 
Add  a  morsel  of  well- washed  blood  fibrin. 
Keep  at  temperature  of  40°  C. 
Fibrin  dissolved  in  short  time  =  pepsin  present. 
If  not  dissolved  in  7—8  hours  =  pepsin  absent  or  pre- 
sent in  very  small 
amount. 
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Milk-Curdling  Ferment. 

Presence  of  this  ferment  shown  thus  : — 
Take  fresh  cow's  milk,  neutralise  and  boil. 
Add  an  equal  amount  of  neutralised  filtered  gastric 

fluid. 
Keei3  all  at  10°  C. 

Casein  precii^itated  in  flakes  within  30  minutes  = 
milk-  curdl  ing  ferment. 


PRODUCTS  OF  GASTRIC  DIGESTION. 

1.  Acid  Albumin  or  Syntonin  (q.  v.). 

I'es!!— Neutralise  carefully  =  precipitate  of  syntcnin 

add  excess  of  alkali  = 
syntonin  redissoh'ed. 

2.  Peptones. 

Tests — (1)  Biuret  reaction  (q.  v.). 

(2)  Neutralise  and  saturate  with  ammonium 
sulphate  to  precipitate  albumoses. 
Test  filtrate  for  peptones. 

3.  Proteoses,  various  (q.  v.) 


Summary  of  Tes'j 

1.  Acidify  and  boil. 

(rt)  If  no  precipitate  = 

(6)  If  precipitate 


s'G  FOR  PrOTEIDS. 

serum  albumin  and  globulin 
absent. 

serum  albumin  or  globulin 
present. 
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2.  Neutralise  and  add  sulphate  of  ammonium  in  excess, 

(rt)  If  no  precipitate  =  globulin  and  lietero-proteose 

absent. 

(6)   If  precipitate    =  globulin  or  hetero-proteose 

present. 

3.  Saturate  with  sulphate  of  ammonium  and  filter. 

If  filtrate  give  no  reaction  with  nitric  acid  or  biuret 
reaction  =  peptone  absent. 

4.  Peptone  alone  present        =  biuret  reaction. 

Nitric  acid  =  no  reaction. 

Ammonium  sulphate  =  ,, 
Acidification  and  boiling  =  ,, 


The  hydrating  action  of  gastric  digestion  on  proteids 
has  been  graphically  represented  as  follows  : — 


Albumin. 


1  ^  I 

Hemi-albumin.  Anti-albumm. 


Proto-albumose.  Hetero-albmnose.  Anti-albiuiimate. 

Hemi-deutero-albumose.  Ampho-d'eiTtero-albiimose.  Anti-albumid. 

I  I  Anti-deutero-albumose. 

Hemi-peptone.  Ampho-peptone.  I 

'-  ^  Anti-peptone. 


The  tests  for  albumins,  albuminates,  and  peptones  are  givi 
further  on  ("  Urine"). 
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Proto-Albi(i)tose. 

Tests— 1.  Solubleinhotaiidcoldwater.  (So clifferingfromglobulm). 
•2.       ,,      „  weak  saline  solutions. 

3.  Precipitated  by  saturation  with  chloride  of  sodium. 
J  „    sulphate  of  magnesium. 

5_  „  „     siUphate  of  ammonium. 

(J.  ,,    cold  nitric  acid,  dissolves  on  heating, 

and  reappeai-s  on  cooling. 

7.  Biuret  (red  violet)  reaction. 

8.  Precipitatedb3-acetic  acid  andferrocyanide  of  potassium. 
Eetero-Albumose. 

Tests— 1.  Insoluble  in  hot  or  cold  water. 

•2.  Soluble  in  iveak  cold  solution  of  sodium  chloride— not 
in  hot. 

3.  ^ 

4.  I 

.    r  As  above. 

6.  J 

7.  Biuret  reaction — Eed  violet. 

8.  Precipitated  by  acetic  acid  and  ferrocyanide  of  potas- 

sium. 
Deutero-Albu  mose. 

Tests— 1.  Soluble  in  hot  and  cold  water. 

2.  Soluble  in  weak  saline  solutions. 

3.  Not  precipitated  by  saturation  with  chloride  of  sodium. 

4.  ,,  ,,  ,,  .,     sulphate   of  mag- 

nesium. 

5.  Is  ,,        ,,  M     sulphate    of  am- 

monium. 

6.  Nitric  acid  only  precipitates  it  in  presence  of  excess  of 

sodium  chloride. 

7.  Biuret  reaction. 

8.  Precipitated  by  acetic  acid  and  ferrocyanide  of  potash, 

Pejjtones. 

Tests — 1.  Soluble  in  hot  and  cold  water.  ' 

2.  ,,       ,,  weak  saline  solutions. 

3.  Not  precipitated  by  saturation  with  chloride  of  sodium, 

4.  „  ,,  ,,         ,,  ,,    sulphate  of  mag- 

nesium. 
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5.  Not  precipitated  by  saturatiou  with  sulphate    of  ani- 

mouium. 

6.  ,,  ,,  ,,  nitric  acid. 

7.  ,,  ,,  ,,  acetic  acid  and    ferrocyanide  of 

potassium. 

Digestion  of  Starch  in  the  Stomach. 

Starchy  matter  is  normally  changed  hito  sugar  by  th 
end  of  one  hour  through  the  action  of  saliva  swallowed 
with  the  food. 

Test  the  Condition  of  the  Starch  in  the  gastric  contents 
by  adding  a  drop  of  iodine  solution  (see  page  40). 
If  purplish  colour  is  given  by  fluid  which  has 
been  one  hour  in  the  stomach  =  faulty  amyl- 
olysis  owing  to  failure  in  secretion  of  ptyalin, 
or  to  hyperacidity  of  the  gastric  contents. 
Test  if  Maltose  present. 

It  reduces  Fehling's  solution,  but  much  less  power- 
fully than  dextrose  =  proportion  being  65  :  100. 
(Remember  this  in  estimating  maltose  quantita- 
tively.) 

Maltosazone  crystals  are  characteristic,  and  are  fonned 
on  heating  a  solution  of  phenyl-hydrazin  with  a  fluid 
containing  maltose  for  half  an  hour  (plates). 

MICROSCOPICAL  EXAMINATION  OF  THE 
GASTRIC  CONTENTS. 

Fragments  of  the  various  articles  of  diet  taken. 
Many  micro-organisms,  e.g.  : — 
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Tetrads   of  sarcince  veutriculi    (dilatation  of 

stomacli). 
Torula  cerevisite. 
Bacteria. 

RATE  OF  ABSORPTION  FROM  THE  STOMACH. 
i  Estimation, 

Give  patient  capsule  containing  O'l  gramme  of  iodide 

of  potassium  to  swallow. 
Test  saliva  at  end  of  every  minute  for  presence  of  iodine, 

thus  : — 

Have  bibulous  paper  dipped  in  starch  solution, 

and  dried. 
Moisten  this  with  the  saliva. 
Add  drop  of  strong  nitric  acid. 
Blue  colour  =  iodine  present  in  saliva,  showing 
that  it  has  been  absorbed  from 
stomach. 

EXAMINATION  OF  THE  VOMIT. 

Examine  in  same  way  as  in  "  Chemical  Examination  of 

the  Gastric  Secretion". 
Microscopically — Particles  of  various  foods  undergoing 
digestion. 
Connective  tissue. 
Elastic  fibres. 
Muscle  fibres. 
Fat  globules. 
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Starch  granules. 
Vegetable  cells. 
Yeast  cells. 


Fig.  1,5.— Vomit,  Common  Objects  Found. 

(a)  Fat  gloLules  ;  (6)  Vegetable  cells  ;  (c)  Bacilli  and  micrococci  ;  (fZ) 
Leucocyte.s  ;  (e)  Starch  granules— partly  digested  ;  (/)  Yeast 
fungi ;  {g)  Epithelium  ;  {7t)  Sarciute  ventriculi ;  (i)  muscle;fibre. 


Pathologically,  we  find  : — 

1.  Leucocytes. 

2.  Red  blood  corpuscles,  e.g.  : — ■ 

Acute  gastritis. 
Gastric  ulcer. 
Cancer  of  stomach. 

3.  Clots  of  blood. 

Gastric  ulcer. 
Cancer  of  stomach. 

4.  Pigment  masses — mahogany  red  in  colour  =  con- 

version of  oxyheemoglobin  into  hsematin  by 
action  of  gastric  juice. 

5.  Yeast  cells — 

Dilatation  of  stomach. 
Cancer  of  stomach. 
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6.  Sarciiue  veutriculi — Tetrads  or  wool  packs. 

Dilatation  of  stomach. 
Cancer  of  stomach. 

7.  Bacilli        ^  present  in — Dilatation  of  stomach. 

8.  Micrococci  /  Cancer  of  stomach. 

9.  Mucus  corpuscles — largely  present. 

Acute  and 
Chronic  gastritis. 


Characters  of  the  Gastric  Contents  in  Certain  Dis- 
eases OF  THE  Stomach. 

1.  Acute  Gastritis.— Vomited  matters  show 

Undigested  food. 

Hydrochloric  acid,  absent  or  small  in  amount. 

Bile  often  present. 

Mucus  increased. 

Bacteria  numerous. 

Red  blood  corpuscles  occasionally. 

2.  Chronic  Gastric  Catarrh. 

Much  mucus. 
Yeast  cells. 
Sarcinte  ventriculi. 
'i.  Flatulent  Dyspepsia. 
Acid  smell. 

Hydrochloric  acid,  absent  or  small  in  amount. 
Lactic,  acetic,  or  butyric  acids  present. 
ToruUe  cerevisise. 
vSarcinte  ventriculi. 
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Acid  Dyspepsia. 
Intensely  acid. 

Hydrochloric  acid  increased  in  amount. 
Lactic  acid  present. 
(Saliva  very  alkaline.) 
Atonic  Dyspepsia. 

Hydrochloric  acid  very  small  in  amount. 
Lactic  acid  present. 
Gastric  Ulcer. 

Hydrochloric  acid  in  great  excess. 

Blood  often  present— Dark  red  fluid,  or  clotted. 

Brown,  like  tea  or 
"Coffee  grounds"   in  ap- 
pearance. 

Cancer  of  Stomach. 

Grey,  dark:  brown  or  chocolate  in  appearance. 
Hydrochloric  acid   absent,   or    in   very  small 
amount. 

ilficroscojijica/^//— Numerous  fungi. 

Sarcinffi. 

Unchanged  blood  cor- 
puscles. 

Cancer  cells  rarely  present, 
and 

Cell  nests  form  only  reli- 
able test. 
.  Waxy  Disease  of  Stomach. 

Hydrochloric  acid  absent  usually. 
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ACIDS. 

1.  Nitric  Acid. 

Vomit  is 

Yellowish  in  colour. 
Very  acid  in  reaction. 
Detection— Mix  vomit  with  water,  boil  and  filter. 

If  acid,  neutralise  with  caustic  potash. 
Evaporate  =  crystals  of  nitrate  of  pot- 
ash. 

Make  a  solution  of  these  crystals,  and 

Test. 

(1)  Add  2  drops  strong  sulphuric  acid. 

Pour  sulphate  of  iron  solution  on  to  sur- 
face = 

Deep  brown  colour  at  junction  of  fluids. 

(2)  Heat  crystal  with  strong  sulphuric  acid. 
Add  little  brucia  =  blood-red  colour. 

2.  Hydrochloric  Acid. 

Always  due  to  introduction  from  without  when  found 
in  great  excess.  Filter  vomit,  and  test  filtrate. 
(It  is  better  to  distil  it  almost  to  dryness,  and 
use  distillate.) 
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(1)  Add  carbonate  of  soda  =  evolution  of  car- 

bonic acid  gas. 

(2)  Add  dioxide  of  manganese  and  lieat  =  chlo- 

rine gas  given  oft'  in  pungent  yellowish 
fumes. 

(3)  Add  nitrate  of  silver  solution  =  white  pre- 

cipitate. 

Soluble  in  ammonia. 
Insoluble  in  nitric  acid. 

Sulphuric  Acid. 

Vomit  usually  blackish. 

Mix  with  distilled  water,  and  shake  for  some  time. 
Filter  and  wash  residue. 
Evaporate  filtrate  to  small  bulk. 
Add  excess  of  alcohol  and  filter. 
Dilute  with  water,  and  evaporate  to  drive  off  alcohol. 
Tests.  (1)  Add  barium  nitrate  =  white  precipitate. 

Insoluble  in  nitric 
or  hydrochloric 
acids. 

(2)  Add  nitrate  of  lead  =  white  precipitate. 

.  Oxalic  Acid. 

Evaporate  down  the  vomit. 
Add  alcohol,  again  evaporate. 
Add  water  and  filter. 
Tests. 

(a)  Add  chloride  of  calcium  -  white  precipitate. 

Alicroscopically  = 
envelope  crys- 
tals. 
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(i)  Add  acid  solution  of  ferrous  suli^hate  = 
lemon  yellow  colour. 

Alkalis. 

Ammonia. 

(1)  Characteristic  smell. 

(2)  Hold  glass  rod  moistened  with  hydrochloric  acid 

near  =  white  fumes  of  chloride  of  ammonium. 
Caustic  Potash  or  Soda. 

They  render  the  vomit  intensely  alkaline. 
No  reliable  tests  for  them. 
Chlorate  of  Potash. 

Tests.  (1)  Add  acetic  acid  and  boil. 

Filter  and  evaporate  filtrate  to  small  bulk 
=  crj'stals  of  chlorate  of  potash  separate. 

(2)  To  some  of  these  crystals 

Add  few  drops  strong  hydrochloric  acid  = 
greenish  yellow  colour  and  fumes  of 
chlorine  given  off. 

(3)  Dissolve  crystals  in  water. 
Add  solution  of  indigo,  and 
Little  dilute  sulphuric  acid,  and 
Hyposulphite  of  soda  =  blue  becomes  yel- 
low. 

Poisoning  by  Salts  of  the  Metals. 

Salts  of  Mercury. 

(a)  Filter  vomit— Take  filtrate. 
Acidify  with  hydrochloric  acid. 
5 
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Add  strips  of  zinc  or  brass  wire. 
Heat  on  water  batli  for  an  hour. 
Wash  strips  with  water,  alcohol,  ether,  and  then 
dry. 

Place  small  pieces  of  these  at  bottom  of  sublima- 
tion or  ordinary  test  tube. 

Heat  =  metallic  mercury  sublimed  and  deposited 
on  cold  part  of  tube. 

(1)  Microscope  shows  this  to  consist  of 

small  globules. 

(2)  Add  fragment  of  iodine  to  hot  tube  = 

red  iodide  of  mercury  formed. 
This  process  fails  if  much  organic  matter  be 

present. 
Eemove  it  as  follows  :  — 
Strongly  acidify  with  hydrochloric  acid. 
Add  chlorate  of  potash. 

Heat  on  water  bath  for  long  period  till  organic 

matter  is  destroyed.    If  not  completely  so, 
Add  more  acid  and  chlorate  of  potash. 
Then  evaporate  till  no  more  chlorine  comes  off. 
Dilute  with  water  and  filter. 

Test  filtrate. 

{a)  Add  iodide  of  potash  =  yellow  to  red  pre- 
cipitate. 
Soluble  in  excess. 

(b)  Add  sulphuretted  hydrogen  =  precipitate 

—yellow  changing  to  brown  and  black. 

(c)  Add  hydrochloric  acid  and  copper  foil  = 

grey  film  of  mercury  on  the  foil. 
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9.  Salts  of  Lead. 

(a)  If  mucli  organic  matter  be  present,  get  rid  of  it 
by  heating  after  having  added  hydrochloric 
acid  and  chlorate  of  potash. 
Acidify  and  pass  sulphuretted  hydrogen  through 

=  black  sulphide  of  lead  precipitated. 
Filter — Dissolve  residue  in  nitric  acid. 
Tf^As.  (1)  Add  sulphvu-ic  acid        =  Avhite  pre- 

c  i  p  i  t  a  t  e — 
sulphate  of 
lead. 

(2)  Add  chromate  of  potash  =  yellow  pre- 

cipitate. 

(3)  Add  iodide  of  potash     =  yellow  pre- 

cipitate. 

(6)  Place  a  strip  of  magnesium  in  the  vomit. 
Lead  is  deposited  on  it,  if  present. 
Dissolve  this  oft'  with  nitric  acid,  and  apply 
above  tests. 
10.  Salts  of  Copper. 

(a)  Vomit  blue  or  green  (verdigris)  in  colour. 

Acidify  with  hydrochloric  acid,  and  pass  sul- 
phuretted hydrogen  through. 
Filter  off  the  sulphide  of  copper. 
Dissolve  this  in  nitric  acid  =  blue  solution. 
Tests.  (1)  Add  ammonia  =  whitish  precipi- 
tate. 
Dissolves  to  in- 
tensely blue 
colour. 
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(2)  Add  ferrocyanide  of  potash  =  uia- 
liogany  red  precipitate. 

(b)  Place  a  steel  knife  in  the  vomit. 

=  coating  of  metallic  copper. 

11.  Phosphorus. 

(a)  Vomit  is  luminous  in  the  dark, 
(i)  Characteristic  odour  of  garlic. 

(c)  Acidify  with  sulphuric  acid,  and  distil 

=  luminous  vapour. 

(d)  Place  pieces  of  sulphur  in  the  vomit  for  some 

hours. 
Remove  and  dry  = 

Luminous  in  dark,  and  give  garlic  odour. 

12.  AUSENIC. 

(1)  Solid  white  arsenic  detected  by  microscope  = 

small  octahedral  crystals. 
In  solution — 

(2)  Reinsch's  Test. 

Filter  liquid  till  nearly  clear. 

Add  one-eighth  of  its  volume  of  pure  hydro- 
chloric acid. 

Boil  in  flask  for  twenty  minutes. 

Add  strip  of  pure  polished  copper. 

Dark  grey  film  on  foil  =  arsenic. 

Remove  foil,  wash  and  dry  ;  cut  it  into  frag- 
ments. 

Place  these  in  sublimation  tube. 

Heat  over  flame  =  characteristic  crystals  de 

posited  farther  up  tub 
as  a  white  ring. 
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(1)  Examine  by  microscope. 

(2)  If  enough  has  subHmed,  break 

tube  ;  boil  in  water  for  some 
time,  and  apply  liquid  tests, 
e.g.  :— 

(a)  Add  ammonio-chloride  of  silver  =  yellow 
precipitate  of  arsenite  of  silver. 

(/3)  Add  sulphate  of  copper  solution  =  deposit 
of  Scheele's  o'reen. 

(y)  Add  sulphuretted  hydrogen  =  yellow  pre- 
cipitate, soluble  in  ammonia. 

Antimony. 

Purify  vomit  as  in  preceding.    Then  apply  tests. 

(1)  Reinsch  gives  a  fine  purple  deposit  on  the 

foil. 

(2)  Acidulate  with  hydrochloric  acid. 
Place  a  drop  on  a  sheet  of  platinum  foil. 
Stir  with  zinc  rod  =  metallic  stain  =  anti- 
mony. 

(3)  Wash  this  stain,  and  add 

Sulphide  of  ammonia  solution — one  or  two 
drops. 

Orange  red  solution  =  antimony. 

(4)  Pour  this  solution  into  water  =  white  precipi- 

tate of  oxy- 
chloride. 
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POISONING  BY  ORGANIC  PRODUCTS. 
Alkaloids. 

These  are  best  separated  by  the  Stas-Otto  Method. 

1.  Dissolve  the  alkaloid  by  heating  vomit  for  some 

time  in  flask  with  rectified  spirit  and  a  small 
quantity  of  tartaric  or  acetic  acid  (salts  of  the 
alkaloids  being  more  soluble  than  the  alkaloids 
themselves). 

Cool  and  filter  to  get  rid  of  albumin,  etc. 

2.  Evapoi-ate  filtrate  to  dryness. 

3.  Dissolve  residue  by  adding  slowly  absolute  alcohol 

till  no  further  coagulation  occurs. 

4.  Filter  and  evaporate  to  dryness. 

5.  Redissolve  in  a  little  water. 

If  not  clear,  add  more  absolute  alcohol,  heat  and 
filter,  and  again  evaporate  down.  Do  this  till 
watery  solution  is  clear. 

6.  Neutralise  acidity  with  caustic  potash,  or  ammonia. 

7.  Place  in  long  tube,  and  shake  vip  with  twice  its 

volume  of  ether,  in  which  the  alkaloid  dissolves. 

8.  Remove  this  ethereal  extract  by  a  pipette,  and  place 

a  few  drops  in  several  watch  glasses. 

9.  On  the  ether  evaporating,  the  alkaloid  is  left,  and 

appropriate  tests  may  now  be  applied. 

General  Chabactebistics  of  Alkaloids. 

1 .  All  are  bitter  (eseriu  excepted). 

2.  Add  tannin  =  yellow  or  white  precipitate. 

3.  With   Meyer's  reagent  (HgCL  +  KI)  =  abundant 
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white  or  yellow  precipitate  ;  insoluble  in  water,  or 
dilute  acid. 

4.  Bichloride  of  platinum  =  yellowish-brown  precipitate. 

5.  Metatungstic  acid       =  flocculent  white  precipitate. 

14.  Atropin. 

(a)  Dissolve  the  alkaloid  in  acidulated  water. 
Test  physiological  action  on  rabbit's  eye  = 

pupil  widely  dilated. 

(b)  Dissolve  some  in  fuming  nitric  acid,  and  dry. 
Add  alcoholic  solution  of  caustic  potash  = 

violet  becoming  bright  red  in  colour. 

15.  ACONITIN. 

Test  physiological — Numbing,  tingling  sensation 
on  tongue. 

16.  Strychnin. 

(a)  Intensely  bitter. 

(b)  Add  drop  of  sulphuric  acid  to  alkaloid. 

Add  small  quantity  black  oxide  of  manganese 
=  play  of  colours — blue,  purple,  violet — 
ending  in  light  red. 

17.  NiCOTIN. 

(a)  Brownish  oily  fluid  or  brown  mass  is  left  by 

Stas'  process. 

(b)  Dissolve  in  ether. 

Add  drop  of  ethereal  solution  of  iodine  =  ruby 
red  needles  (require  some  hours  to  form). 

18.  COCAIN. 

(a)  Dilute  solution  of  ferric  chloride  =  yellow — 
Boil  =  red  colour. 
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(Jj)  Triturate     with    calomel  =  blackening  on 

slightest  moistening, 
(c)  Antesthetic  action  on  tongue,  etc. 

19.  MORPHIN. 

It  is  not  dissolved  by  ether  alone,  so  Stas'  process 
is  not  applicable  to  it  without  modification. 

Proceed  to  separate  it  as  above  described,  and 
separate  off  the  ether. 

Shake  up  the  watery  fluid  with  wai-m  amylic  alco- 
hol (in  which  morphia  is  soluble). 

Separate  the  amylic  solution,  and  evaporate  to 
dryness  =  morphia. 

Tests. 

(a)  Dissolve  a  little  in  weak  hydrochloric  acid. 
Evaporate  to  dryness. 

Add  weak  neutral  perchloride  of  iron  solu- 
tion— 2  drops. 

=  blue  colour  if  morphia  present, 
(i)  Add  a  drop  of  nitric  acid  =  rich  yellow  colour, 
(c)  Add  few  drops  of  hydrochloric  acid  ;  evapo- 
rate to  dryness  :  redissolve  in  a  few^  drops 
of  water. 

Add  a  few  drops  of  starch  paste,  and  evapo- 
rate to  dryness. 

Add  drop  of  solution  of  iodic  acid  in  water 
=  blue  colour. 

20.  Laudanum. 

Test  for  the  presence  of  moi-phia  and  meconic 

acid. 

Filter  and  evaporate  down  the  filtrate. 
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Add  rectified  spirit  and  acetic  acid. 
Heat  and  evaporate  nearly  to  dryness. 
Dissolve  in  water. 
Add  acetate  of  lead  and  filter. 
Meconate  of  lead  is  left  as  residue  on  filter. 
Acetate  of  morphia  goes  through  in  the  filtrate. 
MscoNic  Acid. 

Wash  ofl^  the  residue  on  the  filter. 

Add  sulphuric  acid  or  sulphuretted  hydrogen  to 

precipitate  the  lead. 
Filter  and  test  filtrate. 

Add  solution  of  perchloride  of  iron  =  rich  red 
colour  =  meconic  acid. 

MORPHIN. 

To  the  filtrate  (of  acetate  of  morphia)  add  sul- 
phuretted hydrogen  to  remove  excess  of  lead. 
Filter. 

Apply  Stas'  modified  process  to  the  filtrate. 
Hydrocyanic  or  Prussic  Acid. 

The  vapour  may  be  employed  to  give  the  reactions 
of  this  acid. 

Into  a  small  beaker  place  some  of  the  stomach 
contents. 

By  means  of  a  glass  rod  place  a  drop  of  the  re- 
agent on  the  under  side  of  a  watch  glass,  which 
is  placed  over  the  beaker  as  a  cover. 
Teds. 

(rt)  On  the  under  surface  of  the  watch 
glass  place  a  drop  of  caustic  pot- 
ash, and  another  of  sulphate  of 
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iron  (FeSOj  +  Fe.,(S04)3),  and  cover 
the  beaker. 

Drop  becomes  greenish  brown. 

Add  drop  of  hydrochloric  acid  =  in- 
tense (Prussian)  blue, 
(i)  Drop  of  nitrate  of  silver  on  under 
side  of  watch  glass  =  becomes 
white. 

Insoluble  in  cold    i    .   .      . , 
o  1  1  1    •    1   •!■      f  nitric  acid. 
Soluble  in  boiling  J 

(c)  Drop  of  sulphide  of  ammonium  on 
watch  glass. 
Expose  to  vapour :  then  dry  =  sul- 

phocyanate  of  ammonium. 
Moisten  with  perchloride  of  iron  = 
brilliant  red. 
22.  Nitro-Benzene — Oil  of  Bitter  Almonds. 

Distil  gastric  contents  with  little  sulphuric  acid. 
Nitro-benzol  distils  over  as  oily  drops,  soluble  in 
ether. 

Add  dilute  hydrochloric  acid  and 
Granulated  zinc. 

Neutralise  with  caustic  potash  =  aniline. 
Extract  with  ether. 
Tests. 

(a)  Acidify  this  solution  with  hydrochlo- 
ric acid. 

Dip  a  pine  wood  shaving  into  it  = 
deep  yellow  colour  on  wood. 
{b)  Place  a  drop  of  the  oil  in  water. 


Poisoning  by  Organic  Products. 
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Add  a  solution  of  chloride  of  lime  = 
red  colour. 

,23.  Carbolic  Acid. 

Filter  the  vomit  (and  distil  if  possible,  using  dis- 
tillate for  testing). 

(a)  Add  bromine  water  =  yellow  crj'stal- 
line  precipitate  (tribroniophenol). 

(i)  Add  solution  of  perchloride  of  iron  = 
dark  violet  coloui\ 

24.  Chloroform. 

Tests. 

(a)  Dissolve  piece  of  thymol  in  caustic 

potash. 

Add  it  to  the  gastric  fluid  and  heat. 
Dark  reddish  violet  colour  =  chloro- 
form present. 

(b)  Add   alcoholic  solution  of  caustic 

potash. 

Add  drop  of  aniline  =  nauseating 
smell  of  phenylcarbylamine. 

(c)  The  distillate  reduces  Fehling's  cop- 

per solution. 

5.  Chloral. 

Tests. 

(a)  Add  caustic  potash  solution  to  gastric 
fluid. 

Place  in  beaker  and  cover  up. 
In  short  time  =  smell  of  chloroform 
=  chloral  present. 


Clinical  Diagnosis. 


(/j)  Add  sulphide  of  ammonium  =  yellow 
precipitate.  ' 

6.  Alcohol. 

Neutralise  vomit,  and  distil  it  twice. 
Apply  to  distillate  these  tests. 

(a)  Add  little  sulphvu-ic  acid. 

Add  bichromate  of  potash  =  green  colour. 

=  smell  of  aldehyd. 

(b)  Add  caustic  potash. 
Fragment  of  iodine. 

Heat  =  smell  of  iodoform  —  yellow  crystals. 

7.  TOXALBUMINS  AND  PTOMAINES. 

Some  of  these  may  be  separated  by  the  Stas-Otto 
Method,  or  by  some  of  its  modifications ;  but 
these  need  not  be  described  here,  as  they  are 
too  complicated  for  the  ordinary  clinical  ob- 
server. 

PANCREATIC  SECRETION. 

Naked  Eye  Characters. 
Watery  fluid. 
Salt  taste. 

Specific  gravity,  1030. 
Chemical  Characteys. 
Strongly  alkaline. 
Contains  four  ferments. 

(1)  Trypsin — a  proteolytic  fei-ment — changes 
proteids  into  peptones,  and  further  into 
leucin  and  tyrosin. 


Pancreatic  Secretion. 
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(2)  Amylopsin — Amylolytic  ferment. 

Acts  on  raw  starch,  changing  it  into  dextrin 
and  maltose. 

(3)  Steapsin — A  fat-splitting  ferment — splits  fat 

into  glycerine  and  fatty  acid. 

(4)  Milk-cnrdling  ferment. 
Contains  a  proteid,  coagnlable  by  heat. 
Mucin. 

Ilicrosco^ncal  -Characters. 
Few  leucocytes. 

Corpuscles — resembling  salivar}'  corpuscles — but 

smaller. 
Chemical  Reactions. 

Coagulates  when  dropped  into  water,  but  these 
Coagula  soluble  in  chloride  of  sodiam  and  in  weak 

acids. 

Heat  =  coagulation  of  the  proteid. 
Artificiallj'  cool  —  coagulation. 
Coagulated  by 
Alcohol. 

Strong  mineral  acids. 
Tannic  acid. 
Metallic  salts. 


Products  of  Pancreatic  Digestion. 

1.  Proteid  is  changed  into — 
Alkali  albumin  flndol  ^     =  results 

Albumose-)  later     jleucin  -  Phenol  -  of 

PejJtone  /become  Uyrosin)  '^^"^^  Iskatol  '  putrefaction. 
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Clinical  Diagnosis. 


2.  Starch  is  converted  into — 

Maltose. 
Dextrin. 

3.  Fat  is  emulsified. 

Saponified. 

Tests  for  Tyrosin  and  Leucin. 

1.  To  some  of  the  fluid  add  Millon's  reagent. 
Filter  off  the  precipitated  proteids. 
Filtrate  is  pink  in  colour. 
Boil  =  red  colour  if  tyrosin  present. 

2.  Acidify  and  boil  the  fluid. 
Filter.    Evaporate  filtrate  to  small  bulk. 
Microscope  may  show  crystals  of  tyrosin  and  leucin. 

3.  Take  some  of  filtrate  from  preceding  (No.  2). 
Precipitate  peptones  by  adding  excess  of  absolute  alco- 
hol. 

Filter  and  evaporate  to  small  bulk. 

Microscope  may  show  great  numbers  of  leucin  balls. 

BILIARY  SECRETION. 

C/ta?'ac!;ers— Yellowish,  reddish  brown,  or  dark  green 
in  colour. 
Transparent. 

Specific  gravity,  1005-10. 
Neutral  or  faintly  alkaline  reaction. 
Amount  secreted — 400-700  c.c.  per  diem. 


Gall  Stones. 
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Comfitiie)di< — Mucin  (chiefly  nucleo-albumiii). 

C  Taurocholate  ^ 
1  Glycocholate  I 
(The  latter  uiuch  in  excess.) 
Bile  jiigments — Bilirubin. 

Biliverdin. 

Fats  and  soaps. 
Gholesterin. 
Lecithin. 
Urea. 

Mineral  matters — amongst  Avhich  iron 
is  always  found. 
Tests  for  Bile  Acids  (see  "  Urine  "). 
Teds  for  bile  pir/ments  (see  "Urine"). 


GALL  STONES. 

Com])osition — (1)  Cholesterin  (chiefly). 

(2)  Bile  pigments  (chiefly  bilirubin). 

(3)  Carbonate  of  Lime. 
Naked  Eye  Characters. 

When  single,  are  rounded,  ovoid,  or  pyriform  in  shape. 
When  multijale  are  faceted. 
Colo^br. 

White,  and  may  be  transparent  =  cholesterin. 
Yellowish  green  and  opaque  are  also  of  cholesterin, 
along  with  bile  pigments. 
Structure. 

1.  Central  nucleus — brownish  black  or  green  of — 


Clinical  Diagnosis. 


(a)  Biliary  pigment  and  lime. 

(b)  Foreign  body. 

(c)  Blood. 

(d)  Parasites. 

2.  Middle  zone  of  concentric  lamellie  of  cholesterin 

arranged  in  radiating  bundles. 

3.  External  layer  of  calcium  salts  and  bile  pigment 

or  of  cholesterin. 
Anali/sis. 

1.  Crush  the  stone  to  a  fine  powder. 

2.  Wash  repeatedly  with  boiling  water  to  remove 

bile. 

3.  Dry  and  extract  repeatedly  with  a  mixture  of 

equal  parts  ether  and  alcohol  to  remove  the 
cholesterin. 

4.  Treat  residue  with  dilute  hydrochloric  acid.  If 

carbonate  of  lime  be  present,  effervescence  will 
take  place. 
Test  residue  for  iron,  copper,  etc. 

5.  Wash  residue  thoroughly  with  water,  then  dry 

and  boil  with  chloroform  to  extract  bilirubin. 

6.  Evaporate  this  extract  to  dryness.    Then  treat 

with  absolute  alcohol  (which  extracts  the  pig- 
ment bilifuscin).    Then  treat  with  ether. 

7.  Treat  residue  with  chloroform  again  to  redissolve 

the  bilirubin  ;  filter,  evaporate  down,  and  add 
alcohol  when  bilirubin  is  precipitated  as  an 
amorphous  powder. 


TJie  Fcvces. 
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THE  INTESTINAL  SECRETION. 

Intestinal  Juice  (Succus  Entericus). 

Characters. 

Naked  Eye — Pale  yellow,  turbid  fluid. 

Strongly  alkaline  in  reaction. 
Specific  gravity,  1010. 
C hemically — It  contains — 
Albumin. 

Carbonate  of  soda. 
"  Invertin,"  a  sugar-inverting  fer- 
ment. 

Actions — Has  none  on  proteids. 

Diastatic  action  converts  starch  into 
maltose. 

On  Sugars. 

Cane  changed  into  dextrose  and  levulose. 
Milk  sugar  ,,    „    dextrose  and  galactose. 
Maltose      ,,    „  dextrose. 


THE  F.ECES. 

Amount  per  diem — 1-50-200  grammes  (7  to  9  ounces), 

but  varies  with  nature  of  diet. 
6 


Clinical  Diagnosis. 


Composition. 

1.  Undigested  food. 

Fats.  I 

Carbohydrates.  \  if  taken  in  excess. 
Proteids.  ) 

2.  Constituents  of  food  difficult  of  digestion. 

Mucin. 
Keratin. 
Elastin. 
Cellulose. 
Gums,  resins,  etc. 
Uncooked  starch. 
Tendons. 
Mineral  matters. 
3.  Products  of  decomposition  of  food. 
Indol,  phenol,  skatol. 
Various  acids,  e.g.  : — 

Acetic. 

Btityric. 

Lactic. 

Valerianic. 

Malic. 

Succinic. 
Soaps  of  various  kinds. 
4.  Biliary  constituents. 
Mvicin. 

Bile  acids  in  small  amount. 
Lecithin. 

Stercobilin  (pigment  resulting  from 
ment). 
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5.  Epithelial  cells,  shed  from  alimentary  tract. 

6.  Bacteria  of  all  kinds. 

Reaction  =  alkaline. 
Colour. 

Varies    much    in    health,    owing  to    nature  of 
food. 

Drugs  taken  internally  give  rise  to  varying  colora- 
tion, e.g.  : — 

Black  colour  due  to  jDreparations  of  iron. 

»         ))      ))    >)  ,,  bismuth. 

"         )>      ))    ))  ,,  manganese. 

"         )!      ))    n         ),  ,,  charcoal. 

Green       ,,  calomel. 

Yellow  rich  „  „    „         „  senna. 

,,  rhubarb. 


),         ,,  santonin. 


White  stools,  due  to  absence  of  bile  pigment, 
always  contain  much  fat  and  crystals  of  fatty 
acids. 

Comiste7ice. 

Hard  Firm  Nodules     =  constipation  as  after  long 

continued  dry  diet ; 
chalk  or  magnesia  mix- 
tures. 

Unformed  Evacuations  =  much  soft  food. 

Porridge. 

Fruit. 

Vegetables. 


Clniical  Diagnosis. 


Watery  =  diarrhoea. 

Enteritis. 

Dysentery. 

Cliolera. 

Abnormal  Constituents  [Naked  Eye). 

1.  Mucus  in  large  amount. 

Often  in  form  of  plugs  or  cylinders. 
Yellow  or  greenish  in  colour. 
As  in 

Intestinal  catarrh. 
Cancer  of  rectum. 

2.  Shreds  of  mucous  membrane. 

Membranovis  enteritis. 

3.  Gall  stones  or  intestinal  concretions. 

4.  Pieces  of  cancer  growths. 

5.  Cestode  or  nematode  worms. 


MICROSCOPICAL  EXAMINATION. 

Normal  Constituents  derived  from  imdigested  food, 
Muscle  fibres. 
Elastic  fibres. 
Connective  tissue. 
Unchanged  starch  granules. 


Microscopical  Examination. 


85 


Coagulated  proteids. 
Crystals  of  the  fatty  acids. 
Mucus  corpuscles. 

Epithelial  cells  from  alimentar}^  tract. 
C'holesterin  (always) . 
Mineral  matters. 


Columnar, 
swollen  up 
fusiform 
in  shape, 
nucleus 
absent. 


Fig.  16.— Faeces. 

(a)  Vegetable  cells  ;  (b)  Couuective  tissue  ;  (c)  Muscle  fibre;  {d)  Triple 
phosphate  cry.stals ;  (e)  Epithelial  cells;  {f)  Leucocytes;  (g) 
Clostridium  ;  (A)  Diatom. 

Microscopical  Characters. 

Abnormal  Constituents. 

1.  Blood. 

Clots  or  1 
Isolated  Corpuscles,  j 
Hcematoidin  pigment.  ] 
, ,  crystals.  / 

2.  Pus  coi-puscles  = 

Ulceration  of  bowel. 
Abscess  burst  into  bowel. 
Dysentery. 

3.  Epithelial  cells  increased  greatly  in  number  = 

Catarrhal  conditions  of  mucous  membrane. 


Blood  from  lower  part 

of  intestinal  tract. 
Blood  from  U23per  jDart 
of  digestive  tract. 


Clinical  Diagnosis. 


4.  Cholesterin. 

Much  increased. 
Not  crystallised. 

5.  Crystals — 

Fatty  acids. 

Charcot-Leyden  (p.  13). 

6.  Inorganic  salts — many. 

Oxalate  of  lime. 
Carbonate  of  lime. 
Phosphate  of  lime. 
Ammonio-magnesium  phosphate,  etc. 

7.  Parasites. 

Vegetable — 

Non-pathogenic. 

Pathogenic. 
Animal. 

CHEMICAL  EXAMINATION  OF  THE  FJ^.CES. 

.  Mucin — Always  present. 

Forms  basis   of   excretion — holds   all  to- 
gether. 

j'est — Stir  up  fseces  with  water. 

Add  their  own  volume  of  lime  water. 
Allow  to  stand  some  hours. 
Filter. 

To  filtrate  add  acetic  acid  =  precipitate. 
Inc7~eased 

Acute  catarrh  of  intestines. 
Dysentery,  etc. 
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2.  Albumin. 

Test. 

Acidify  with  acetic  acid. 
Stir  up  large  quantity  of  water  with  ffeces. 
Filter  several  times. 
Test  filtrate  for  various  proteids  {q.  v.). 
Proteids — Absent  in  health. 

Present  in  Diarrhoea. 

Dysentery. 
Enteric  fever. 

3.  Peptone. 

Test — Mix  fgeces  with  water. 
Boil. 

Filter  while  hot. 

Allow  filtrate  to  cool. 

Test  for  albumin  by  adding  acetic  acid 

and  ferrocyanide  of  potash. 
If  present,  remove  it  by  saturation  with 

ammonium  sulphate. 
Test  filtrate  for  peptone  by  biuret  reac- 
tion, etc.  (q.  v.). 
Occurrence. 

Never  present  in  health. 
Present  in  Enteric  fever. 

Tubercular  disease  of  intestines. 

Dysentery. 

Hepatic  disease. 


4.  Urea. 

Qualitative  Test. 
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Clinical  Diagnosis. 


Add  nitric  acid,  and  examine  by  aid  of  microscope 
for  nitrate  of  nrea  crystals. 
Quantitative — (See  "  Urine"). 

5.  Carbohydrates. 

Starch — Detected  by  microscope,  or 

Add  solution  of  iodine  =  deep  blue. 
Erythrodextrin  =  reddish  colour  with  iodine  so- 
lution. 

Sugar  =  phenyl-hydrazin  test  {q.  v.). 

6.  Bile  Acids  and  Pigments. 

Never  present  in  health. 

When  present  in  large  amount,  they  give  their  re- 
actions. 

Present  in  Catarrh  of  small  intestine. 
Enteric  fever. 

7.  Fatty  Acids. 

Individual  detection  very  difficult. 
Formic. 
Acetic. 
Butyric. 
Propionic. 

8.  Phenol.  \ 

Indol.     r  Always  present. 
Skatol.  J 


9.  Fats.  1 

Organic  acids  (non-volatile).  \  Always  present. 
Cholesterin.  J 


Cliemical  Exam i nation  of  tJie  Faces. 
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10.  Pigments. 

Urobilin  (chief). 

2'est — Add  water  to  fpeces,  shake  up  and  filter. 
Add  little  sulphuric  acid  and 
Saturate  with  sulphate  of  ammonium. 


Filter. 

Wash  residue  with  warm  saturated  solu- 
tion of  ammonium  sulphate. 

Extract  with  boiling  alcoholic  solution  of 
ammonia. 

Examine  by  spectroscoj)e  =  characteristic 
absorption  bands. 


11.  H^EMATIN. 

Derived  from  blood  pigment. 

Test  — Teichmann's  crystals  (q.  v.). 


Spectroscope  {q.  v.). 


12.  Intestinal  Gases. 

Consist  of — Carbonic  acid. 


Hydrogen. 
Nitrogen. 
Marsh  gas. 

Sulphuretted  hydrogen. 


14.  Ferments. 


Normally  present. 


go  Clinical  Diagnosis. 

VEGETABLE  PARASITES. 

1.  Non-Pathogenic.  ^ 
(a)  Moulds. 

Oidium  albicans  -the  only  one  of  impor- 
tance (see  page  41). 
(6)  Yeast. 

Yeast  cells  frequently  present. 
Single  oval  or  round  cells. 
Groups  of  three  or  four,  more  usually, 
(c)  Fission  Fungi. 

BaciUi.        I  ^      numerous.    Occur  as 
Micrococci,  j 

(a)  Bacterium  termo  (B.  coli  commune)  in 

great  abundance. 
(/3)  Bacillus  subtilis,  as 

Rods  full  of  spores,  or  as 
Threads  with  spores  attached,  or  as 
Groups  of  glassy  spores  alone, 
(y)  Micrococci  in  zooglcEfe. 
(8)  Clostridium  butyricum. 

Large  round  cells  in  strings  (like 
beads)  or  clusters. 
Staining  Reaction  for  Fission  Fungi. 

Solution  of  iodine  in  iodide  of  potash 
stains  the  first  three  brownish  colour, 
but  the  fourth  a  blue  or  violet  colom-. 
2.  Pathogenic  Fungi. 

(a)  Bacillus  of  Enteric  Fever. 

Short  rod -3      long  (  =  \  diameter  red 
blood  corpuscle). 


Vesietabh  Parasites. 
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Often  in  threads. 
Extremities  rounded. 
Spores  often  inside. 
Flagella  seen  sometimes. 
Method  of  Staining  {Loeffler). 

Make  cover  glass  preparations  (p.  16). 
(1)  Leave  for  from  -5  to  10  minutes  in  solution  of 
1' Concentrated  alcoholic  solution  of  methylene 
\     blue,  .30  c.c. 


ISolutionof  caustic  potash  (1  inlO,000),  100  c.c. 
(2)  Wash  for  5  or  10  seconds  in  solution  of  acetic 

acid  {\  per  cent.). 
(.3)  Dehydrate  in  absolute  alcohol. 
Clear  in  oil  of  cloves. 
Mount  in  Canada  Balsam. 
This  bacillus  has  no  specific  stain. 
Pure  cultivations  are  therefore  necessary  for  its 
full  recognition. 


{b)  Bacilli  of  Tuberculosis. 

Found  in  tubercular  ulceration  of  bowels. 
{Fallacy — If  they  only  occur  in  small  num- 
bers, they  may  result  from  tuber- 


Detection — Proceed  as  for  tubercular  sputum 


In  gelatine  it  grows  rapidly. 
Does  not  cause  liquefaction. 


cular  sputum  swallowed.) 


(p.  17). 


(c)  Bacilli  of  Cholera  {Comma  Bacillus). 
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Clinical  Diagnosis. 


Short  rod-like  bacillus. 
Thicker  than  tubercle  bacillus 
Curved  in  form  (comma-like). 
Often  joined  in  pairs— S-like. 


Fig.  17.— Comma  Bacilli  of  Cholera. 

Stain  in  weak  carbolo-fuchsin  solution  (p.  17), 
or  by  Gram's  Method. 

Cultivation. 

Artificial  Cultivation  of  these  is  required  in  order  to 
arrive  at  correct  diagnosis  of  Asiatic  cholera. 

Method  of  Cultivating  Comma  Bacillus  (Cholera). 
1.  Place  small  quantity  of  alvine  discharge  in  a  vessel. 
Add  an  equal  volume  of  alkaline  meat  broth. 
Keep  at  40°  C.  for  twelve  hours. 
Bacilli  multiply  rapidly,  and  are  found  on  surface. 
Make  cover  glass  preparations  of  this. 
Stain  with  fuchsin,  or  methylene  blue. 
Examine  by  microscope. 


Vesetablc  Parasites. 
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2.  Plate  cultivations  on  nutrient  jell}'  may  be  made. 

They  appear  after  24  hours,  as  white  colonies,  with 
irregular  sinuous  outlines. 
Pale  yellow  or  rose  tint,  like  powdered 
glass. 

Gelatine  soon  liquefies. 

3.  If  comma  bacilli  are  found  in  the  latter  medium. 
Grow  them  deep  in  a  tube  of  nutrient  jelly. 
White  colour  appears  along  tract  of  needle. 
Funnel-shaped  cavity  is  formed. 

Soon  becomes  like  air-bubble. 
Jelly  liquefies  only  at  surface. 

4.  Grown  on  agar-ae'ar. 

Grey  slimy  furrowed  gz'owths. 
No  liquefaction. 

5.  May  be  cultivated  in  hanging  drops. 
In  24  hours  microscope  shows — 

At  centre  of  drop,  swarms  of  motile  bacteria. 

At  periphery,  spirilla — each  with  many  convolutions. 

(d)  Bacilli  of  Cholera  Nostras. 

Eesembles  comma  bacillus, 
but  longer, 
broader. 

Plate  Cultivation — Colon}-  round, 

sharp  edges, 
brown  in  colour. 
Gelatine  soon  liquefied. 
Foul  odour. 
Deep  Cultivation — Growth  cylindrical. 

Not  funnel-shaped. 


Clinical  Diagnosis. 


ANIMAL  PARASITES. 
I.  Protozoa. 

1.   SpOROZOA  PSOROSPERMIA. 

Coccidia — Fomid  in  fteces  and  in  liver. 
Oval  bodies. 

Thin  membrane  enclosing 
Granules  arranged  in  groups. 


Fig.  18.— Rhizopods. 
Cercoinonas  intestinalis  ;  (b)  Trichomonas  intestinalis ;  (c)  Pararace 
ciumcoli ;  (d)  Amcehacoli ;  (e)  Mouadmes  (dead)  ;  (/)  Monadme 
(living). 


2.  Rhizopoda. 

(a)  Amoeba  coli — Large  size. 
(6)  Monadines — Pear-shaped. 

Long  process  to  each. 
Occur  in  feeces  in 

Enteric  fever. 
Phthisis. 

3.  Infusoria. 

(a)  Cercomonas  intestinalis. 

Pear-shaped  body. 
Eight  booklets. 
Occurs  in  Diari'hcea. 


Alii  Ilia!  Parasites. 
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Enteric  fever. 
Cholera. 
{/>)  Trichomonas  intestinalis. 

Similar  to  preceding,  but  has 
Ciliated  disc  at  one  extremity, 
(c)   Paramoecinm  coli. 
Oval,  1  IX  long. 
Covered  with  cilia. 

II.  Platodes. 

s  I. — Cestoidea. 

.)  Tctnia  Solium. 

Length — 6-10  feet. 
Head  — Square  shape. 

Size  of  small  pin's  head. 

Four  suckers. 

Rostellum  between  these  with 
Double   row   of    hooklets  (compare 
with  those  from  T.  echinococcus). 
Neck  — Unsegmented — smooth. 

One  inch  long. 
Segments — (Proglottides). 

Short  near  neck. 

Become  longer  and  more  square- 
shaped  farther  down. 

Uterus  in  each  moderately  branched. 

Genital  opening  at  border — at  one 
or  other  side  alternately. 
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Clinical  Diagnosis. 


Ovum — Oval. 

Thick  shell, 

striated  radially. 
Embryo  contained  has  six  booklets. 


Fig  19  -Head  of  (a)  Tffiiiia  solium  ;       Tajuia  mediocanellata  ;  (c) 
Bothriocephalus  latus  ;  (d)  Tffima  uana. 


Ti-Tr  20  — E<^es  of  (a)  Taenia  mediocanellata  ;  (b)  Bothriocephalus  latus  ; 
ic)  T»nia  solium;  (rf)  Ascaris  lumbricoides ;  (e)  Oxyuns  verraicu- 
laris ;  (/)  Tricocephalus  dispar  ;  {g)  Auchylostomum  duodeuale  ; 
(h)  Teeuia  uana  ;  (i)  Bilharzia  hajmatobia. 


Animal  Parasites. 
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(i)  Tcenia  Mediocanellata  vel  Saginata. 
Length— 12-20  feet. 
Head  — Four  dark  suckers. 
No  rostellum. 
No  booklets. 
Neck  — Uusegmented. 
Segments— Each  longer  than  broad. 

Uterus  much  more  branched  than 

in  T.  solium. 
Genital  pore  at  lateral  border  of 
each  segment. 

Ovum — Oval. 

Shell  not  so  thick. 
Embryo  has  no  booklets. 

(c)  Bothriocephalus  Latus. 
Length— 15-26  feet. 
Head   — Oval. 

Cleft. 

7 


Clinicnl  Diagnosis. 

Lateral  elongated  sucker  on  each  side 
close  to  middle  line, 
jsfgck    —Segments  very  narrow. 
Segments— Broader  than  long. 

Uterus  in  centre  of  each— resemblmg 
rosette-shaped  body. 

Ovum — Oval. 

Brown  shell,  with 
Operculum  (lid). 

Tcenia  Nana. 

Length— i-|  inch. 
Head   — Globular. 

Four  round  suckers. 
Rostellum  (can  be  protruded). 
Hooklets— twenty-four. 
Neck  — Uusegmented. 
Body  — Slender  at  first. 

Soon  increases  in  breadth. 

Segments— Short. 

Uterus  oblong— full  of  eggs. 
Ovum— Shell  of  double  membrane. 
Embryo  has  hooklets. 

)   Taenia  Cucumerina. 

Length— 7-8  inches. 
gg^(j      — Four  suckers. 

Rostellum  (can  be  protruded). 
Hooklets— sixty, 
^gg],       —Finely  segmented. 


Aniiiinl  Parasites. 

Segments— Much  longer  than  broad. 
Ovum      —0-05  m.m.  diameter. 

Embryo  has  booklets. 

Trematodea. 

{a)  Distovui.  Iiepdtlciiui. 

Leaf-shaped  worm. 
Length  — 1  inch. 
Breadth — \  inch. 
He  id  — Smal]. 

One  sucker. 
Body  —Diffuse  water  vascular  system. 
Sucker  on  ventral  aspect. 
Uterus  much  convoluted. 
Oenital  pore  opens  between  the  two  suckerf 
Ovum — Brown. 

Shell  of  two  layers. 
Operculum. 


Fig.  2:3.-Dt.st()ma  Hepaticdm  with  Ova. 
(A*   Distoma  Lanccohitum. 

Lance-shaped  - 1  inch  long. 

Resembles  preceding. 

Ova  contain  the  mature  embryo. 


lOO 


Clinical  Diagnosis. 


Clash  II. — Nematodea,  etc. 

(a)  Ascaris  Lumhricoides Round  Worm  ". 
Resembles  the  earth  worm. 
Length — Male,       4-6  inches. 

Female,  10-14  inches. 


Head    — Thi-ee  lips. 

Tactile  papilla. 

Teeth. 
Ovum  — Brown. 

Round. 

Tough  shell  covered  by 
Gelatinous  layer. 

{b)  Oxyuris  FermicWaris—"  Thread  Worm  ". 
Resembles  small  pieces  of  white  thread. 
Length— Male,     H  i^^^^- 
Female,  ^4  inch. 
Head   — Three  small  lips. 
Teeth. 

Body    —Along  body  two  uteri  extend  back- 
wards. 

Ovum  — Oval. 

Shell  of  several  membranes. 

(c)  Anchylostoma  DuodemiU  {Dockmms  vel  Strongylus 
Duodenalis) . 
Length— Male,  inch. 
Head  —Four  claw-like  hooks  around  mouth. 
Two  small  teeth. 


Animal  Parasites. 
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Tail  of  male  ends  in  a  pouch  with  three  flaps. 
Ovum  — Oval. 

Two  or  three  daughter  cells  in  each. 
JVotc. — Ova  are  alone  found  in  the  fseces, 
so  care  has  to  be  taken  to  dis- 
cover them. 


Fig.  24.— Anohylostoma  Duodbnale. 
{a)  Male  (magnified) ;  (6)  Female  (magnified)  ;  (c)  Head  showing  hooks 
and  teeth;  (rf)  Female  (twice  natural  size);  (e)  Male  (twice 
natural  size).  '  >  v  '  v 


Fig.  25.  Trichina  Spiralis. 
(a)  Embrya. 
{b)  Ency.sted  in  muscle. 


Trichocephalds  Dispar  (a)  )natural 
size ;  and  Oxyuris  Vebmicularis 
{b)  half  natural  size. 


2  Clinical  Diagnosis. 

{d)  Tridwce'pkakbs  Disjiar—''  Whip  Woi-iu". 
Length — Male,     1^  inch. 

Female,  2  inches. 
Body    — Short. 

Long  delicate  process  springs  from  one 
extremity. 
Ovum  — Oval. 

Flattened  at  each  end. 
Transparent  operculum . 

(p)   'fri.china  Spiralis. 

Length— Male,     ^  inch. 

Female,  inch. 
Male  has  four  papillse  at  one  extremity. 
Female  has  tubular  ovary  and  uterus. 
Ova  develop  in  uterus. 

Fully  mature  parasites  are  bom. 
Encapsuled  in  voluntary  muscle- 
Worm  is  rolled  up  spirally. 
Enclosed  in  calcareous  spindle-shaped  eu 
velope. 
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DISCHARGES  FROM  THE  BOWELS  IN  CERTAIN 

DISEASES. 


1.  Acute  Intestinal  Catarrh. 
Naked  Eye  Characters. 
Evacuations  fluid. 
Foul  smelling. 

Much  mucus  (bile  stained  if  there  is  catarrh  of 

upper  part  of  small  intestine). 

Yellowish  brown  in  colour. 

Undigested  food  present. 

Chemical  Characters. 

Albumin  present. 

Mineral  matter  i 

I  increased  excretion 

Microscopically . 
Many  leucocytes. 
Much  cylindrical  epithelium. 
Fungi — many. 

2.  Chronic  Intestinal  Catarrh. 
As  above. 

Much  bile-stained  mucus. 
Yellow  mucus  plugs. 


Clinical  Diagnosis. 


3.  Chronic  Ulcera'i'ion  of  Bowels. 

(If  in  upper  part  of  small  intestine  =  usually  no 

diarrhoea.) 
In  large  intestine  or  rectum — 
Naked  Eye. 

Copious  diarrhoea. 
Foul  smell. 

Pieces  of  mucous  membrane  (very  diagnostic). 

Small  greyish  nodules  (of  densely  packed  leuco- 
cytes). 
Microscopically. 

Blood  corpuscles. 
Pus  corpuscles. 
Aggregations  of  leucocytes. 

4.  Membranous  Enteritis. 

Naked  Eye — Strings  or  tube-like  structures  evacu- 
ated at  each  straining  with  or  with- 
out diarrhoea. 
Membranes — Dirty  white  colour. 

Length,  6 — 20  cm. 
Chemically — Chiefly  mucus. 

Alkalis  cause  liquefaction. 
Microscopically. 

Clear  streaked  ground  substance. 

Glistening  fibrin  threads. 

Many  degenerated  columnar  epithelial 

cells. 
Many  leucocytes. 
Crystals  of  triple  phosphate.) 
Cholesterin. 
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5.  Enteric  Fever. 

Naked  Eye — Copious  diarrhoea. 

Yellow  colour  (pea  soup). 

Oval  sloughs  of  mucous  memltrane. 
Chemically — Much  mucus. 

Albimiin. 

Much  bile  pigment. 
Microscopically. 

Leucocytes. 

Epithelial  cells,  bile  stained. 
Crystals — Triple  phosphate. 

Carbonate  of  ammonia. 
Blood  or  hpematin  may  be  present. 
Many  fungi. 
Bacteriological  examination  (q.v.). 

6.  Dysentery. 

Naked  Eye — Watery. 

Pinkish. 

Very  foul  smelling — gangrenous  odour. 
Dark  brown  particles. 
Much  mucus,  often  appearing  like  frog 
spawn. 

Mucus  often  blood  or  bile  stained. 

Blood  often  in  spots  or  streaks  in  mucus. 
Chemically — Muc  us . 

Serum  albumin. 

Peptone. 
Microscopically. 

Leucocytes. 

Pas  cells,  many. 


io6  Clinical  Diagnosis. 

Much  epithelium. 
Blood  in  corpuscles  or 
Blood  pigment. 
Fungi. 

7.  Cholera. 

Naked  Eye — Rice  water  stools. 

Semen-like  odour  only. 
Greyish  white  in  colour. 
Particles  —  like  swollen   rice  —  sus- 
pended. 

Cktiihlcally — Reaction,  alkaline  or  neutral. 

Specific  gravity,  1006-13. 
Much  mucus. 
Serum  albumin. 
No  bile. 

Leucin  and  tyrosin. 
Indol  present. 
Nitrites  always  present. 
(Test — Add  dilute  sulphuric  acid  = 
red  colour.) 

Jficroacopically. 

Many  leucocytes  and  red  blood  cor- 
puscles. 

Much  swollen  cylindrical  epithelium. 
"  Comma  bacillus,"  and  many  others. 
Leucin  and  tyrosin. 
Cultivation  Methods  {q-v.). 


8.  Acholic  Stools. 

Nak.nl  Eye — Hard  consistence. 
Very  foetid. 
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CJhalky  colour. 
Much  fat. 

Cheiniadly — No  bilirubin  or  other  bile  pigments. 
Crystals  of  fatty  acids. 

9.  Gall  Stones. 

Cholesterin  nearly  always  present. 
Extract  with  boiling  alcohol. 
Then  with  alcoholic  solution  of  potash. 
Crystallise  and  examine. 

Meconium. 

This  is  the  fteces  of  children  newly  born.  Con- 
sists really  of  concentrated  bile. 
Naked  Ei/f  Characters. 

Dark  greenish  brown  or  black  in  colour. 

No  putrefactive  odour. 

Viscid. 

Acid  reaction. 
Chemically — Mucin. 

Bile  pigments  (stercobilin  absent). 

Bile  acids. 

Cholesterin. 

Fatty  acids. 
Mid  vsco p  id  illy. 

Cylindrical  epithelium. 

Leiicocytes  (often  stained  green). 

Fat  globules. 

Cholesterin. 

Mineral  matters — Triple  phosphate 
chiefly. 
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Varieties. 


EXAMINATION  OF  THE  PRODUCTS  OF 
INFLAMMATION. 

PUS. 

Naked  Eye  Gharactei-s. 

Thick  yellow  {IcmdalAe  2)us). 
Brownish  red  (from  admixture  with 

blood — sanious  pus). 
Curdy  pus. 
Watery  pus. 

Putrid — Thin  green  or  red  in  colour. 
Specific  gravity,  1030-1040. 
Reaction  alkaline  (rarely  acid  ?). 

Chemically. 

Proteids  present. 
Serum  albumin. 
Serum  globulin. 

Albumoses — usually  alkali  albumin. 
Much  peptone. 
Glucose. 
Acetone. 

Glycogen — contained  in  leucocytes. 
Fats. 

Cholesterin. 
Inorganic  salts. 

Does  not  coagulate  spontaneoiisly. 


I  Usually  present. 
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Microscopically. 

Leucocytes  in  great  abundance. 
Living  and  contractile,  but 
Usually  shrunken  and  dead. 
Granular  in  appearance. 

Three  nuclei  usually  (rendered  very  evident 
by  adding  acetic  acid). 
May  be  very  large  with 
Fatty  particles. 
Fat  globules  free. 
Red  blood  corpuscles. 
CrijMals. 

Htematoidin — (3ften  found  where  there  has  been 

old  extravasation. 
Fatty  Acids — Found  in  old  abscesses. 
Cholesterin — Present  in  chronic  or  septic 

abscess. 

Triple  Phosphate — Occurs  along  with  de- 
comijosing  pus. 


Micro-Orc;.^.nisms. 

(a)  Micrococci  found  in  Acute  abscess. 

Occur  as  Streptococci. 

Diplococci. 
Stain  by  Gram's  method  (p.  22). 
(//)  Specific  Organisms. 

(1)  Tubercle  Bacilli  often  detected  (p.  21). 


Cliiiica!  Dia!(iiosis. 

(2)   AnTORAX  liACl  1-1-1. 

May  occur  in  pus  of  malignant  pustule. 
Microscopical  characters  (y.  v.). 
For  thorough  identification,  artificial 
cultivation  is  necessary. 
(3j  Bacillus  of  Tetanus. 

Make  cover  glass  preparations. 
Stain  by  Gram's  method. 
Bacillus  appears  as  delicate  rod. 

Spore  at  one  extremity  frequently. 

(4)  Bacillus  of  Leprosy. 

Stain  as  for  tubercle  bacilli  (p.  17). 
They  stain  much  more  readily. 
Bacilli  resemble  tubercle  baciUi. 

(5)  Bacillus  of  Influenza. 

Stain  by  Loeffler's  (p.  91),  or  Ziehl- 
Neelsen's  metliods  (p.  17).  (They 
do  not  stain  by  Gram's  method.) 

Exist  as  minute  rods. 

(6)  Bacillus  of  Glanders. 

Found  in  pus  from  Farcy  buds. 

Nasal  discharge. 
Stain  by  Loeffler's  method  (p.  91). 
Each  is  a  minute  rod. 

Spore  at  one  extremity  frequently. 

(7)  Actinomycosis. 

Pus  thin. 

Small  yellow  granules  visible. 
Mid  ■osco2ncally. 

Each  granule  consists  of  : — 


Tnnisiidatioiis. 
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Dense  mass  of  small  pear-shaped 
bodies  (Fig.  10). 

Arranged  radially. 

Centre  consists  of  dense  felted  net- 
work (seen  by  pressing  down 
cover  glass). 

Each  thread  of  network  consists  of 
a  series  of  minnte  spheres  con- 
nected by  a  delicate  envelope. 


Ordinary  Non-Inflammatory  Dropsical  Fluid. 
Nahed  Eye  Characters. 

Pale  yellowish-green  colour. 

Reaction  alkaline. 

•^ipecific  gravity,  1010-1015. 

Does  not  coagulate  spontaneously. 
Chemically. 

kSerum  albumin. 

Serum  globulin. 

Fibrinogen. 

No  peptone. 


Uric  acid.  ; 

Mineral  matters — Chiefly  chloride  of  sodium. 


TRANSUDATIONS. 


Sugar. 
Urea. 


r  In  small  amount. 


Microscopically. 

Few  leucocytes,  and 
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Clinical  Diagnosis. 


Red  blood  corpuscles. 
Few  degenerated  epithelial  cells. 
Results  from — 

(1)  Obstruction  to  flow  of  blood  through  heart 

or  lungs  ;  e.g., 

Obstructive  valvular  disease  of  heart. 
Chronic  lung  diseases. 

(2)  Diseased  conditions  of  the  blood. 

Bright's  disease. 
Anaemia. 

(3)  Inflammation  of  blood-vessels, 

allowing  increased  transudation. 

2.  Inflammatory  Dropsy. 

Naked  Eye — Clear  fluid. 

Yellow  colour. 

Specific  gravity,  1018-25. 

Coagulates  on  standing. 

Reaction,  alkaline. 

Cheinically — Serum  albumin.  )  ^  , 

„  TIT      r  In  large  amount. 

Serum  globuJui.  \ 

No  peptone. 

Sugar. 

Acetone.    |  Almost  always  present. 
Uric  acid. J 
Mic7-osco2ncally. 

Leucocytes  in  abiindance. 
Some  red  blood  corpuscles. 
Some  epithelial  cells. 
Fat  globules. 
Micro-organisms. 


Contents  of  Cysts. 


Results  from 

All  local  inflammatory  conditions. 

3.   HiEMORRHAGIC  EXUDATIONS. 

Coloni- — Pale  or  dark  red. 

Chemical  composition  as  in  preceding,  but 

More  red  blood  corpuscles. 

Examine  for 

Tubercle  bacilli. 
Cancer  cells. 
Colloid  masses. 

Cancel-  Cells. 

Very  large. 
Irregular  in  size. 
Lie  in  heaps. 
Contain  vacuoles — 

One  large  nucleus  (seldom 
several). 

Fatty  globules. 
Hremorrhagic  exudation  occurs  in 

Haemorrhagic  diathesis. 

Tuberculosis. 

New  formations. 


CONTENTS  OF  CYSTS. 

1.  Ovarian  Cyst  Fluid. 

Naked  Eye  Characters — ^'ary  remarkably. 
Clear — but  usually  turbid. 
8 
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Clinical  Diagnosis. 


Yellow,  green,  or  brown  in  colour. 
Viscous  (from  presence  of  pseudo-mucin). 
Specific  gravity,  1020-1025. 
Alkaline  reaction. 
Seldom  coagulates  spontaneously. 
Chemically. 

Much  albumin,  and 

Metalbumin  (the  ropy  substance  formed  dur- 
ing colloid  degeneration,  and  which  is  not 
precipitated  by  acids). 
Tests  for  metalbumin. 

Add  three  times  its  volume  of  alco- 
hol to  the  fluid. 
Set  aside  for  24  hours. 
Filter  ;  squeeze  precipitate. 
Shake  up  residue  in  water. 
Again  filter.    Test  filtrate. 

(1)  Boil  =  turbidity,  but  no  pre- 

cipitate. 

(2)  Add  acetic  acid  =  no  precipi- 

tate. 

(3)  Add  Millon's  reagent  and  boil 

=  bluish  red  colour. 


Fig.  ,26.— Contents  of  Ovarian  Cyst. 
/.^  FnitliPlinl  oells  fattilv  degenerated;  (h)  Cholesteriu  crystals  ;(c) 
"^'Soil  epithelial  cells  ;  (.)  Colunnuar  epithe- 

lial cells  ;  (/)  Squamous  epithelial  cells. 


Contents  of  Cysts. 
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Cubical. 
Ciliated. 


(4)  Strong    sulphuric   acid  and 
acetic  acid  =  violet  colour. 

(5)  Boil  with  dilute  sulphuric  acid 
=  reducing  sugar  formed. 

Microscopically. 

Red  blood  corpuscles. 
Leucocytes. 

(  Usually  fattily  de- 
Epithelium,  Squamous.  ,  , 
r,  T  ■    ^       I  generated. 

Large  granular 

"  ovarian  cells  ". 

Cholesterin  crystals  frequently. 

Blood  pigment. 

Parovarian  Cyst. 

Nuked  Eye — Clear  watery  fluid. 

Specific  gravity,  low. 
Chemically — Mucinoid  substance  absent. 

D  ■HMoiD  Cyst. 

Naked  Eye  Characters. 
Hair. 
Nail. 
Tooth. 
Bone,  etc. 
Microscojncally — The  above. 

Epitlieliiun  of  all  varieties. 
Fat  globules. 
Hfematoidin  crystals. 
Cholesterin. 


Clinicnl  Diagnosis. 


Hydatid  Cyst. 

leaked  Bye — Clear  watery  fluid. 

Opalescent  in  some  cases. 
Reaction,  alkaline  or  neutral. 
Specific  gravity,  1006-1010. 
Chemically — Little  or  no  albumin. 
G-lucose.  \ 

Urea      /  '^^^  small  amount. 
Mineral  salts  in  large  amount. 
Biliary  constituents  may  be  present. 
Microscopically/ — Allow  to  stand  for  24  hours  in 
conical  iilass.    Then  examine 
sediment  (Fig.  12). 
Hooklets  of  echinococcus — 

Small  and  deeply  curved  (compare 
with  those  of  TcBnia  solium). 
Hydatid  membrane. 

Portions  show  it  to  be 

Composed  of  layers,  which  are 
Transversely  striated. 
Scolices  may  be  present— each  with 
Two  rows  of  hooklets. 
Four  suckers. 
Hsematoidin  crystals. 

.  Pancreatic  Cyst. 

Naked  Eye  Characters. 
Usually  turbid. 
May  be  bloody. 
Specific  gravity,  1010-12. 
Reaction,  alkaline. 


Contents  of  Cysts. 
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Chemically. 

Serum  albumin. 

Methsemogiobiu  (if  blood  present), 
(jholesterin,  plenty. 
Test  digestive  action — 

(a)  Converts  starch  at  once  into  maltose 
(p.  40). 

(A)  Digests  albumin  without  presence  of 
acid. 

These  actions  do  not  take  place  in  long 
standing  cases  of  cyst  formation. 

Fluid  in  Hydronephrosis. 
N'aked  Eije — Clear  pale. 

Watery  fluid. 
Specific  gravity,  1009-15. 
Oheiiiimlli/ — Serum  albumin.  , 

Serum  globulin,  i       ^^^'^  amounts. 

Urea. 

Uric  acid. 

Microscopically — Epithelium  from  renal  tubules  (of 
greatest  importance). 

Thyroid  Cyst  Fluid. 
Naked  %e— Turbid. 

Viscid. 

Reddish  or  brown  in  colour. 
Ohemically — Serimi  albumin.  ]  In  large  amount, 
Serum  globulin,  j      7-8  per  cent. 
Colloid  material. 
Methsemoglobin . 
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Clinical  Diagnosis. 


Microscopically . 


Degenerated  red  blood  corpusclc8. 
Htematoidin  crystals. 
Cholesteriii . 


CEREBRO-SPINAL  FLUID. 

Naked  Eye  Characters. 
Clear  watery. 

Reaction,  neutral  or  faintly  alkaline. 
Specific  gravity,  1007-8. 
Chemically— VrotQiA^  in  small  i  Serum  globulin. 


Mineral  salts  —  chiefly   chloride  of 
sodium. 

j^ote. — Repeated    tappings  increase  the 


amount.  '  Albumoses. 

No  fibrinogen. 

Substance  having  reducing  action  on 
copper  solutions  (pyrocatechin  f). 


percentage  of  proteids. 


SEMINAL  FLUID. 


Naked  Eye  Characters. 


Whitish  fluid. 
Thick  opaque. 
Peculiar  powerful  odour. 
Reaction,  alkaline. 


Sem'uinl  Fluid. 
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Chemical  Characters — Serum  albumin. 

Serum  globulin. 
Many  mineral  salts. 


Fig.  27.— Seminal  Fluid. 

Spermatozoa  ;  (6)  Bcittclier's  crystals  ;  (c)  Amyloid  corpuscles  (pros- 
tatic) ;  [d]  Hyaline  bodies ;  (e)  Squamous  epithelial  cells  from 
urethra  ;  (/)  Columnar  epithelial  cells  ;  [q]  Testicle  cells. 

Microscopical  C haractei's — Spermatozoa — 

Long  threads,  each  with 

Conical  head. 

Rapid  vibratile  motion. 

Length,  -50-55  /j.. 

Epithelium — Squamous. 

Columnar. 

Finely   granular    "  testicle 

cells  ". 

Few  leucocytes. 

Lecithin  coi-puscles. 

Corpora     amylacea  (from 

prostatic  secretion). 

Spermatic    crystals  (from 

prostatic  secretion). 

GONOCOCCI 

Occur  in  heaps — small  or  large. 
Frequently  in  pairs. 
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Clinical  Diagnosis. 


Each  like  a  coffee-bean. 
Often  contained  in  pus  cells  or 

epithelial  cells. 


Fig.  28.— Gonococci. 
Free  and  iu  pus  cells. 

Stain  cover  glass  preparations  (p.  16)  in  con- 
centrated watery  solution  of  methylene 
blue  for  30  seconds. 
Wash  in  water. 
Dry  thoroughly. 

Mount  in  Canada  Balsam. 


VAGINAL  SECRETION. 

leaked  Eye  Characters. 
Thin  mucous  fluid. 
Reaction,  acid. 
Chemically — Mucin. 
Microscopically — Few  large  leucocytes. 

Large  epithelial  squamous  cells. 
Various  fungi. 


Vas^iunl  Secretion. 
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Trirhoiiionan  vaginalis — 
\0  fj.  long. 
Oval  ill  shape. 
Long  tail. 
Three  flagella. 
Row  of  cilia. 

Menstrual  Secretion. 

Microscopically — Many  blood  corpuscles. 
Leucocytes. 

Columnar  epithelial  cells  (fattily 
degenerated)  from  cervical  and 
uterine  cavities. 

Squamous  epithelial  plates  from 
vagina. 

Mucous  corpuscles. 

LocHiAL  Discharge. 

1.  Early— Ulrin. 

Red  fluid. 

Microscojncally — Many  red  blood  corpuscles. 
Epithelial  cells — 

Columnar  from  uterus. 
Squamous  from  vagina. 

2.  L(tter — Whiter  in  colour. 

Leucocytes  chiefly. 
Epithelium. 
Micro-organisms  usually  present. 

Carcinoma  LTteri  Cervicis. 

Reddish  brown. 
Watery  discharge. 
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Clinical  Diagnosis. 


Microscopically. 


Epithelium. 
Fatty  cells. 
Fibrous  stroma. 

Alveoli  with  irregularly  sized  epithelial 
cells  with  large  nuclei. 


Colostrum. 

Colostrum  present  during  pregnancy,  and  im- 
mediately after  parturition. 
N'aked  Eye  Characters. 
Thin  turbid  fluid. 

More  yellow  in  colour  than  ordinary'  milk. 
Reaction,  strongly  alkaline. 
Chemically. 

Proteids  in  large  amoimt,  7-S  per  cent. 


Casein  (less  than  in  pure  milk),  2-7  per  cent. 

Fat,  4-5  per  cent. 

Mineral  salts,  0-4-0'5  per  cent. 


LACTEAL  SECRETION. 


Serum  albumin. 
Serum  globulin. 


Fig.  29.— Colostuum. 


Lacteal  Secretion. 
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Microscopically. 

"  Colostrum  corpuscles  "  arrauged  in  groups 
=  mammary  gland  cells  fattily  degenerated. 
Few  leucocytes. 

Epithelial  cells  from  galactoferous  ducts. 

After  Parturition — Ordinary  Milk. 

"  Colostrum  corpuscles  "  gradually  disappear. 
Naked  Eye  Characters. 
Thin. 

Whitish  fluid. 

Slight  creamy  layer  on  standing. 
Jtieaction,  alkaline. 
Daily  secretion,  700-1000  c.c. 
Specific  gravity,  1030-2. 
Chemically. 

Serum  albumin.  "1 

n     ■  r   3  per  cent. 

Casein.  j  ^ 

No  serum  globulin. 

No  peptone. 

Nuclein  present. 

Fat,  3-4  per  cent. 

Milk  sugar,  4-5  per  cent. 

Microscopically. 

Fat  globules  of  varying  size. 

Minute  particles  of  casein  and  nuclein. 

Micro-organisr)is. 

Examine  for  tubercle  bacilli  by  ordinary 

methods  (p.  17). 
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Milk  in  Diseased  t'-uNUiTiuxs  ok  the  Body. 

1.  Jaundice. 

Bile  pigments.  ^ 

.  1  f  Present  in  some  cases. 

Bile  acids.  J 

2.  Bright's  Disease. 

Serum  albumin."! 

^,     .  -  In  far  larger  pi-oportion. 

i^asein.  I 

Fat.  ] 

Much  diminished. 


Milk  sugar. 

.3.  Drugs  Excreted  in  the  Lacteal  Secretion. 
Arsenic. 
Antimony. 
Lead. 

Zinc.  ' 

Mercury. 

Iodine. 

Opium. 


AMNIOTIC  FLUID. 

Naked  Eye  Characters. 

Thin  watery — may  be  slightly  viscid 
Greenish-yellow  fluid. 
Udour  heavy. 

Often  mixed  with  meconium. 
Specific  gravity,  1007-11. 
Alkaline  reaction. 
Chemically  consists  of — 
Water. 


CJialk  Stones  or  Tophi  in  Gout.  125 


Proteids — globulin. 
Mucin. 
Lactic  acid. 
Urea. 

Grape  sugar. 

Mineral  matters,  chlorides  and  phos- 
phates. 
Creatinin. 


CORPORA  AMYLACEA.  ' 

Found  in  Pituitary  1 

Pineal       /  glands,  etc. 
Prostatic  J 

Tests.  (1)  Add   solution   of    iodine  =  brown 
colour. 

(2)  Add  iodine  and  sulphuric  acid  =  blue 
colour. 


CHALK  STONES  OR  TOPHI  IN  GOUT. 


White  hard  calcareous  nodules. 

Crystals  of  urate  of  sodium — • 

closely  aggregated. 
Crystals  of  urate  of  calcium  in 
some  cases. 


Chemicallij. 
Microscopicallij 
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Clinical  Diagnosis. 


I'ARASITES  OF  THE  HAIK  AND  NAILS. 
I.  Moulds. 

1.   ACHOEION  SCHCENLEINII  (Favus). 

Found  as  yellow  honeycombed  scabs  with 
mousy  odour  on 

Scalp — producing  bald  patches. 
Nails — breaking  them  uj). 
Skin. 


Fig.  30.— AcHoiuoN  ScHOiNLEiNU. 


Microscopicall'i/ . 

Tease  particle  of  scab  in  alcohol,  containing  a 

little  ammonia,  and  examine  in  glycerine. 
Consists  of— Epithelial  cells. 

Dense  mycelium  of  short  tubes. 
Rows  of  couidia  spores. 

2.  Trichophyton  Tonsurans  (Ringworm). 

Occurs  in  the  Scalp  (Tinea  tonsurans). 

Beard  (Tinea  sycosis). 
Skin  (Tinea  circinata). 
Naked  Eye  Characters  (T.  tonsurans). 
Bald  patches. 
Short  broken  haii's  seen. 
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Ends  of  broken  hairs  sjjlit  up — brush-like. 
Diseased  hairs  become   white  on  drop])ing 
chloroform  on  tliem. 


Fig.  31.— Tinea  Tonsckans. 

Large  .spored  fungus  and  mycelium;  (6)  Small  .spored  fungu.s  and 
mycelium;  (c)  Hair  l)rolcen  up  by  .spores. 

Microsco2ncaUy. 

Place  the  affected  hairs  in  a  drop  of  liquor 
potassii. 

Seen  to  be  opaque  from  spores  inside. 
Normal  appearance  of  hair  gone. 
Surface  of  hair  rouo'h. 
Pigment — not  normal. 
Free  end  ragged,  bulbous,  or  fringed. 
Packed  with  spores  of  three  varie--^  Large, 
ties,  oval  or  round  in  form.  /Small. 

Arranged  in  rows. 

Not  affected  by  ctiier. 
Mycelium  present. 
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Method  of  Staining. 

Steep  hairs  for  1-2  minutes  in  5  per  cent. 

alcoholic  solution   of  gentian-violet  in 

aniline  water. 
Dry  on  blotting-paper. 
Steep  in  solution  of  iodine  in  iodide  of 

potassium  for  2  minutes. 
Dry,  then  treat  with  aniline  oil  and  pure 

iodine. 
Clear  up  in  aniline  oil. 
Wash  in  xylol. 
Mount  in  Balsam. 

Spores  appear  blue. 

3.   MiCROSPORON  FURPUR   (PITYRIASIS  VERSICOLOR). 

Occurs  as — Yellowish-brown. 

Scaly  patches  on 
Skin  of  trunk. 


Fig.  32.— Mickospokon  Furfuh. 

Microscopically. 

Place  a  few  scales  along  with  liquor  potassii 
on  a  glass  slide. 

Squamous  epithelial  cells. 


Parasites  of  flic  Hair  and  Nails. 
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Abundant  mycelial  threads. 

Spores  arranged  in  groups — like  grapes. 

Each  spore  is  larger  than  that  seen  in 

T.  tonsurans. 

II.  External  Aximal  Parasites  or  Epizoa. 
(a)  Demodex  Follicdlorum. 

Found  in  sebaceous  glands  of  Nose. 
Cheeks. 

External  auditory  meatus. 
Micro  SCO})  ica  II y . 

Long  narrow  animal. 
Four  pair  of  short  legs  anteriorly. 
{h)  AcARUS  ScABiEi  (Sarcoptes  Hominis). 

Female  found  at  end  of  tunnel,  aloii^'  with 
its  eggs. 

Just  visible  to  naked  eye  asj^ellow  oval 
body. 
Microscopically. 

Length,       inch — male  shorter. 


Pediculus 
Vestimentoruit. 


ACARUS 
SCABIEI. 
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Clinical  Diagnosis. 


Head. 

Four  anterior  limbs,  each  with  sucker. 
Four  posterior  limbs  — 

All  pointed  in  female. 
Two  pointed,  and  two  with  suckers, 
in  male. 
Numerous  bristles  over  body. 
Ova  often  present, 
(c)  Pediculi  (Lice). 

(1)  Pediculus  Capitis. 

Found  in  hair  of  scalp. 

Head — mouth  small,  tvibu- 

lar,  with  sucker. 
Body  flat. 

Transparent. 
Segments  distinct. 
Legs— Three  pairs. 
Short. 
Clawed. 

Ova  —  "  Nits  "  =  small  triangular 

cases. 

Containing  eggs. 

Attached  firmly 
by  one  corner 
to  the  hairs. 

(2)  Pediculus  Corporis  Vel  Vestimentorum. 

Same  as  former,  but  larger. 

(3)  Pediculus  Pubis  (Crab  Louse). 

Body  is  broader  and 

shorter  than  preceding. 


THE  BLOOD. 

General  Composition. 


Water, 

Solids  of  corpuscles, 

Serum  albumin, 

Serum  globulin, 

Fibrinogen, 

Extractives, 

Salts, 

Fat,  . 

Gases, 


77-99  per  cent. 
14-01 

}  6-94 
0-22 

}  0-68 

0-16 

0,CO„N 


The  Blood. 

Consistence. 

Normally— Slightly  viscous. 

Lessened  viscosity  =  watery  condition  of  blood. 
Anaemia. 
Chlorosis. 

Pernicious  aneemia. 
Increased  viscosity — Cholera. 

Pneumonia. 


Clinical  Diagnosis. 


Coagulation. 

Normally  it  coagulates  in  from  two  to  six  minutes. 
Delayed  coagulation. 

After  taking  neutral  salts,  as 
Oxalates. 
Citrates. 

Alcohol. 

After  leech  bites. 
Rapid  respiratory  movements. 
Anaemic  conditions. 
Febrile  states. 
Hastened  coagulation. 
Pneumonia. 
Rheumatic  Fever. 
Calcium  chloride  taken  internally. 
Breathing  mixture  of  carbonic  acid  and  air. 
No  coagulation — Haemophilia. 
Estimation  of  Rate  of  Coagulation. 

(1)  Roughly. 

Allow  a  little  blood  to  flow  into  a  watch-glass. 
Pass  a  needle  through  this  at  intervals  of 

thirty  seconds. 
Needle  entangled   in   fibrin  =  coagulation 

commencing. 

(2)  Method  more  accurate. 

Have  a  series  of  capillary  tubes— all  of  0-2.5 

m.m.  calibre. 
Keep  them  at  a  constant  temperature  of  38 

C. 

Prick  finger. 
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Allow  blood  to  flow  into  each  tube  to  depth 
of  5  cm. 

Replace  in  chamber  at  38°  C. 

Ascertain  condition  of  coagulation  at  suc- 
ceeding iuteiTals  by  blowing  down  the 
tubes. 

Note  when  coagulation  first  takes  place. 

3.  COLOUE. 

Pale  or  pinkish  =  htemoglobin  reduced  in  amount. 
Ansemia. 
Chlorosis. 

Pernicious  ansemia. 
Leucocythsemia. 
Very  bright  red— as  after 

Inhalation  of  oxygen. 
Carbonic  oxide  poisoning. 
Dark  Tenous  colour  =  oxygenation  defective. 

Chi'onic  lung  diseases. 
Heart  disease  with  increased 
backward  pressure. 

4.  Reaction. 

Normally — Alkaline,  due  to 

Carbonate  of  sodium. 
Phosphate  of  sodium 
(NaoHP04), 
Diminished  alkalinity — as  occurs  in 

Fevers. 

Leucocythsemia. 
Pernicious  ansemia. 
Urtemia. 
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Clinical  Diagnosis. 


Diabetes. 

Carbonic  acid  poison- 
ing. 

Quantitative  Estimation  of  Alkalinity. 

Use  glazed  red  litmns  papei-s  of  known  degrees  of 
acidity. 

Allow  a  drop  of  freshly-drawn  blood  to  lie  on  one 

of  these  papers  for  ten  seconds. 
Wash  off,  and  note  reaction. 
If  blue  distinct  =  greater  alkalinity. 
So  take  a  paper  containing  more  acid  and  place 

drop  of  blood  on  it. 
Do  this  with  successive  papers  of  increasing  acidity 
Till  no  reaction  (blue)  is  obtained. 
Paper  which  gives  the  faintest  reaction  represents 

the  degree  of  alkalinity  of  the  blood. 

5.  Specific  Gravity. 
Normally— 1060. 

Diminished  in  (a)  pregnancy. 

(b)  antemia. 

(c)  starvation. 

{d)  ingestion  of  food, 
(e)  diminution  of  hasmoglobin. 
Estimation  of  Specific  Gravity. 
(1)  Series  of  test  tubes  required. 

Fill  each  with  mixture  of  glycerine  and  water 
in  varying  proportion,  but  so  that  the 
specific  gravities  range  from  1035  to  1075. 
Keep  all  at  a  temperature  of  60°  F. 
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Prick  tlie  finger. 

Draw  up  the  blood  into  a  "  dropping 
tube"  (a  tube  fine  at  one  extremity,  ex- 
panded at  tlie  opposite  end,  and  closed  by 
an  indiarubber  cap). 

Place  the  open  end  of  this  tube  in  the  centre 
of  one  of  the  test  tubes  containing  the 
glycerine  and  water. 

Gently  press  the  elastic  cap,  and  a  drop  of 
blood  escapes. 

If  it  falls  =  specific  gravity  of  mixture  too 
low. 

Place  another  drop  in  tube  with  higher 

specific  gravity. 
If  it  rises  to  surface  =  specific  gravity  of 

mixture  too  high. 
When  drop  neither  rises  nor  falls  in  a  test 

tube,  then 

Specific  gravity  of  mixture  =  that  of  the 
blood  which  is  being  examined. 
Another  Method. 

In  vessel  have  mixture  of  chloroform  and 
benzol. 

Allow  drop  of  blood  to  fall  into  this. 

Alter  specific  gravity  by  adding  one  or  other 

constituent 
Till  drop  remains  susj^ended  in  mixture. 
Take  specific  gravity  of  mixture  now  =  that 

of  the  blood. 
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Estimation  of  Red  and  White  Blood  Corpuscles. 
(ft)  Hfemocytometer  of  Thoma  and  Zeiss  easy  to 
manipulate. 
Consists  of  : — 

(1)  Glass  slide  containing  cell  of  known 

depth  l-^^jj  xa.xa..). 
Squares  of  known  size  engraved  on  floor 
of  cell. 

(2)  Capillaiy  pipette  with  bulbous  enlarge- 

ment at  upper  end  containing  a  bead — 
Stem  is  marked  at  definite  intervals. 

Method. 

Prick  tip  of  finger  with  pricker. 

Apply  tip  of  capillary  tube  to  exuding  blood. 

Allow  blood  to  run  in  till  at  mark  0*5  or  1. 

Wipe  tip  of  pipette  with  soft  cloth. 

Suck  into  pipette  a  solution  of  common  salt 

(3  per  cent.)  till  it  reaches  the  level  marked 

101. 

Shake  pipette  thoroughly  to  mix  blood  and 

salt  solution. 
Blow  ovit  salt  solution  remaining  in  capillary 

part  of  tube. 
Place  a  large  drop  of  the  mixture  on  the 

centre  of  the  hollow  cell  on  the  slide. 
Accurately  place  over  the  drop  the  prepared 

cover  glass. 
See  that  drop  does  not  touch  sides  of  cell 

at  any  point. 
See  that  no  air  bubbles  are  included. 
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Set  aside  on  level  surface  for  ten  minutes  to 
allow  corpuscles  to  settle. 

Place  slide  under  microscope. 
Low  Power -^v^t  to  see  that  no  air  bubbles  are 
present. 

Find  scale,  aiid  fix  slide. 
High  Power. 

Count  number  of  corjDuscles  in  sixteen  ad- 
joining squares  (each  set  of  sixteen  squares 
is  divided  off  by  double  dark  lines,  and  so 
is  easily  seen). 

Greater  accuracy  got  by  counting  several 
sets  of  sixteen.  Divide  the  total  number 
of  corpuscles  by  the  number  of  sets  = 
average  number  to  each  set  of  sixteen. 


L'v 

r 

Fig.  34.— Part  of  Scale  of  Thoma-Zeiss. 
Apparatus,  showing  squares  to  be  counted. 

Calculation. 

Multiply  number  of  corpuscles  in  sixteen 

squares  by  4000. 
Multiply  result  by  200  if  0-.5  m.m.  blood 

taken,  or  by  100  if  1  m.m.  blood  taken. 


Clinical  Diagnosis. 


Divide  product  by  16  = 
Number  of  corpuscles  per  cubic  millimetre 
of  blood. 
Goivers  Hcemocytometer. 

Frequently  used  ;  uot  so  easy  to  count  the 
corpuscles,  as  the  squares  are  larger. 
Consists  of : — 

(1)  Pipette  with  mark  at  level  of  5  m.m. 

(2)  Another  to  hold  995  m.m. 

(3)  Small  glass  jar  with  stirring  rod. 

(4)  Glass  slide  with  cell,  i  m.m.  deep. 
Diluting  solution  =  Sulphate  of  soda,  104  grs. 

Acetic  acid,  .    .     1  dr. 
Distilled  water,  .     4  ozs. 

Method. 

Measure  by  pipette  995  m.m.  of  the  soda 

solution. 
Place  this  in  mixing  jar. 
Prick  finger. 

Allow  blood  to  run  into  capillary  pipette  till 
at  level  of  5  c.m.m. 

Immediately  blow  this  into  the  soda  solu- 
tion. 

Stir  well. 

Place  a  small  drop  of  this  in  centre  of  cell. 
Gently  adjust  cover  glass,  and  fix  with  clips. 
Set  aside  on  level  surface  for  ten  minutes. 
Then  examine  with  microscope. 
(The  lines  in  the  micrometer  scale  may  be 
rendered  more  evident  by  rubbing  in  with 
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the  finger  tip  a  little  graphite  scraped 
from  au  ordinary  writing  pencil.  Then 
dnst  off  the  surplus). 
Calculation. 
Count  number  of  corpuscles  in  ten  adjoining 
squares. 

Multiply  this  number  by  ten  thousand  = 
number  of  corpuscles  per  cubic  millimetre 
of  blood. 
Kormal  Number. 

Five  million  per  cubic  millimetre  in  man. 

Four  and  a  half  million  per  cubic  millimetre 
in  woman. 

White  Blood  Corpuscles. 

(a)  Slightly  raise  the  object  glass  out  of  focus. 
Leucocytes  then  appear  as  brightly  refracting 
white  bodies. 
{b)  May  be  stained  thus  : — 

Use  the  -3  per  cent,  salt  solution  or  the  sul- 
phate of  soda  solution  coloured  with  gentian 
A'iolet. 

Leucocytes  take  on  the  stain,  but  not  the 
red  blood  corpuscles, 
(c)  Red  blood  corpuscles  may  be  entirely  dissolved 
by  mixing  the  blood  with  ten  parts  solution 
of  acetic  acid  (half  per  cent.). 

Leucocytes  are  easily  seen. 

Remember  this  dilution  in  making  the  estima- 
tion. 
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Estimate  the  white  blood  corpuscles  in  the 

same  way  as  the  red. 
Normal  Ntmiber — 6000  to  10,000  per  cubic 
millimetre. 
In  children,  9500  per  cubic  millimetre. 

Number  of  Ked  Blood  Coepusclbs. 
Diminished  (OligocythBemia). 

(1)  Loss  of  blood. 

(2)  Aneemia,  chlorosis. 

May  be  two  million  per  cubic  millimetre, 
or  less. 

Increa&ed. 

(1)  Natural  condition — as  to  six  and  a  half 

million  per  cubic  millimetre. 

(2)  Plethoric  condition. 

Number  of  Leucocytes. 

Normally — One  to  six  or  seven  hundred  red  blood 

corpuscles. 
Increased  (Leucocytosis). 

( 1 )  Li  health  during  digestion— greatest  num- 

ber, three  to  four  hours  after  a  meal — 
as  1  to  150  red  corpuscles. 

(2)  Newly-born  infant — 

1  to  80  or  100. 
(.3)  During  pregnancy. 

(4)  In  disease. 

LeucocythEemia. 

(5)  Chlorosis. 
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(6) 
(7) 
(8) 


Pernicious  Antemia. 
Inflammation  of  lymphatic  glands. 
Inflammatory  exudations  ; 


(9) 
(10) 


e.g.,  croupous  pneumonia. 
Chronic  cachectic  diseases. 
Septic  diseases. 


Puerperal  septicaemia. 

Erysipelas. 

Diphtheria. 


(11) 


Osteomyelitis. 
Acute  articular  rheumatism. 


Estimation  of  Haemoglobin. 

HfTsmoglobinometer  or  Chromometer  of  Gowers 
usually  used. 
Consists  of — 

Two  glass  tubes  of  equal  size, 
(rt)  One  filled  with  glycerine  jelly  so  tinted  with 
carmine  that  its  colour  is  equal  to  that  of 
normal  blood  diluted  one  lumdred  times. 
{h)  The  other  carries  a  graduated  scale. 

(c)  Capillary  pipette  to  hold    20  cubic  milli- 

metres of  blood. 

[d)  Pricker  and  dropping  bottle. 
Method. 

Place  a  few  drops  of  distilled  water  into  empty 

tube. 
Prick  finger. 

Allow  20  cubic  millimetres  of  blood  to  run  into 
capillary  tube. 
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Blow  this  into  the  distilled  water  in  the  gradu- 
ated tvibe  and  mix. 

Reduce  colour  by  adding  distilled  water  in  drops 
till  tint  becomes  same  as  that  of  standard 

jelly- 
When  so,  number  on  scale  at  level  of  fluid  = 
percentage   oxyhfemoglobin  present  in  the 
blood  examined. 
In  comixiring  the  colour,  hold  the  two  tubes 
against  the  window,  and  allow  the  diffuse  white 
light  to  pass  through  them. 
Relative  Value  of  Corpuscle. 

The  value  of  each  corpuscle  relatively  to  the 
normal  is  expressed  by  a  fraction  got  by  esti- 
mating the  number  of  corpuscles,  and  the 
amount  of  hsemoglobin  present. 

Example.  SupjDose  these  were  3,500,000 
red  blood  corpuscles  per  cubic  millimetre,  and 
60  per  cent,  of  hsemoglobin  in  a  specimen  of 
blood. 

If  100  represent  the  normal  number,  we  have 
here  only  70  corpuscles  (5  :  3-5  : :  100  :  x  =  70), 
so  y§  =  yths  of  a  normal  corpuscle. 
Hoemoglobin. 

Diininished  in 

(1)  Chlorosis. 

(2)  Leucocythfemia. 

(3)  Cirrhosis  of  liver  and  kidneys. 

(4)  Diabetes  mellitus,  etc. 
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Microscopical  Ex-iJiiNATioN  op  the  Blood. 
Method. 

Thoroughly  cleanse  tip  of  finger  by  washing 
with  turpentine,  then  ether,  then  solution 
of  corrosive  sublimate. 

Prick  finger. 

Place  small  drop  on  slide  by  touching  the 
exuding  blood  with  the  slide. 

Place  cover-glass  immediately  on,  and  examine. 
Note. 

(«)  Colour  of  red  blood  corpuscles. 

Normal. 
Pale. 

Pigmented. 
(6)  Shape  of  red  blood  corpuscles, 
(c)   Formation  of  rouleaux. 

Rapidly. 

Slowly. 

Irregularly. 

(fZ)  Leucocytes. 

Size. 

Number  of  nuclei. 

Relative  proportion 
to  red  corpuscles 
(roughly). 

(e)  Blood  plates. 

Size. 

Number. 
(/)  Pigment  granules. 
{g)  Micrococci,  bacteria,  spirilli. 
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Colour  of  yad  blood  covimsclea. 

Paler  in  cases  where  haemoglobin  is 
diminished. 

Pigmented. 
ShaiM  of  red  corpuscles. 

Often  altered. 

Flattened,  less  biconvex  than  nor- 
mally ;  e.g.,  anfemia. 

(1)  Oval,  pear-shaped,        =  Change  in 
Star-shaped,  ,-  shape. 
Kidney-shaped,  etc.  j  Poikilocytosis. 

(2)  Small  round  bodies,  con- 

taining hamioglobin  ^ 
(may  be  buds  separated  - 
from  ordinary  red  blood  cytes. 
corpuscles). 

(3)  Similar  bodies — only  larger  \  =  Meg- 

than  the   ordinary  red  j  alo- 
corpuscles.  J  blasts. 

(4)  Nucleated  red  corpuscles,  occur  of 

(a)  Normal    size — same    as  red 
blood  corpuscle — 

Nucleus  centrally  placed. 


Fig.  35.— Blood  in  Poikilocytosis. 


TJic  Blood. 

(/3)  Large  size  —  three  or  four 
times  size  of  ordinary  red 
corpuscle — 

Nucleus  usuallj^  eccentri- 
cally placed. 

Poikilocytosis  occurs  in — 

1.  Leucocytlicemia. 

2.  Waxy  disease  of  internal  organs. 

3.  Advanced  anasmia  or  chlorosis. 

4.  Malignant  disease. 

(c)  Formation  of  Roideaux. 

In  some  cases  blood  coipuscles  do  not 
tend  to  form  rouleaiux. 
Coi-puscles  may  remain  isolated. 

may  form  irregular  clusters. 
This  occurs  in  Antemia. 
Increased  rapidily  of  rouleaux  formation, 
lu   hyperinotic   conditions  of  the 

blood. 
Pneumonia. 
Retarded  Forviation. 
Anosmia. 
Hfemophilia. 
Hemoglobin  semia. 

[d)  Leucocytes~m&j  occur  in  various  forms. 
(1)  Small— Lymphocytes. 

Smaller  than  normal  red  cor- 
puscle, 6  IX. 

Nucleus  single,  but  large, 
lo 


Clinical  Diagnosis. 


(2)  Large — Size  of  red  coq^uscle,  8-10 /x. 

Hyaline  cells  free  from  gran- 
ules. 

Nucleus  single— showing 
incipient  division. 

(3)  Large  finely  granular,  8-9  jx. 

Larger  than  red  corpuscles. 
Nuclei  separate,  or  may  be 

united. 
Contractile  processes  seen. 

(4)  Coarsely    granular  =  eosiyiophilous 

cells  (oxyphile),  10-11  /x. 

Strongly    refracting  granules 
conspicuous  in  cell  substance. 
Cover-glass  preparations  stained 
in  eosin  = 


Fig  36  -Eosinophilgus  Cells  in  Leucocyth^mic  Blood. 

Polymicleated  leucocyte;  [e)  Normal  red  blood  corpuscle ,  (t 
Eosinophilous  cells. 


The  Blood. 


147 


Granules  seize  stain,  and  appear 
as 

Shining  red   particles  in  the 

strawberry-red  cell. 
Horseshoe-shaped  nucleus. 
(5)  Finely  granular  (basiphile),  7  /a. 
Nucleus  trilobed. 
"Mast  Cells"  or  Basiphilous  Granules. 

Stain  easily  in  basic  aniline  dyes,  as' 

Concentrated    watery    solution  of 
methylene  blue. 
Granules — not  so  closely  placed  as  in 
eosinophilous  cells. 
Not  uniform  in  size  in  one  cell. 
Some  globular — others  elon- 
gated in  shape. 
Methods  of  Staining  Mast  Cells. 
.  Leucocytes  in  a  fresh  preparation  may  be  stained 
by  running  in  by  side  of  cover-glass  a  drop  of 
weak  eosin-hfematoxylin  stain. 
Make  two  cover-glass  films  of  the  blood  (p.  16). 
Dry  them  in  incubator  for  some  hours,  or 

(«)  Fix  them  in  absolute  alcohol  for  one  hour, 
or 

.    {h)  Fix  them  while  still  wet  by  placing  them 
in  saturated  solution  of  corrosive  sub- 
limate, made  with  normal  saline  (07 
per  cent.  NaCl),  for  30  minutes. 
Wash  freely  in  water,  and 
Stain  in  concentrated  solution  of  eosin  in  alcohol 
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For  30  minutes. 

Wash  in  distilled  water. 

Stain  in  strong  solution  of  methylene  blue  for 

some  minutes. 
Again  wash  in  water. 
Dry  thoroughly,  and  mount  in  Balsam. 

Red  corpuscles  are  stained  uniformly  red. 
White  corpuscles  only  feebly  tinged. 
Eosinophilous  granules  stained  very  markedly. 
3.  Films  prepared  as  above  may  be  stained  for  24 
hours  in  mixture  of 
Eosin,  \ 

Nigrosin  or  Indulin,  V  of  each   2  grammes. 
Aurantia,  ' 
Glycerine,  " 
Then  wash  in  distilled  water. 
Dry  and  mount  in  Canada  Balsam. 

Red  corpuscles  stained  orange  colour. 
Leucocytes— protoplasm  stained  dirty  grey. 

Nuclei  stained  darker. 
Eosinophilous  cells  vivid  red. 
4.  Ehrlich's  Hfematoxylin  Eosin  Solution. 
Heematoxylin,  0-5  grammes. 
Acetic  acid,       2  ,, 
Distilled  water,  ^ 
Alcohol,  ■  of  each  10  c.c. 


Glycerine, 
Add  alum  in  excess. 

Allow  to  stand  exposed  to  sun  for  six  weeks. 
Then  add  one  per  cent,  eosin. 
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Stain  films  for  24  hours. 

Then  wash  in  water  ;  dry  and  mount  in  Bal- 
sam. 

Red  corpuscles  stain  strawberry  red. 

Leucocytes  remain  colourless,  their  nu- 
clei are  dark. 

Eosinophilous  granules  deep  red. 

Single  nucleus  of  small  lymphocytes 
almost  black. 


(e)  Blood  plates  {jtlaques — platelets). 

To  see  these  blood  must  be  "  fixed  " 

by  Hayem's  fluid. 
Hayem's  Fluid. 

Common  salt,  one  gramme. 
Suljjhate  of  sodium,  5  grammes. 
Corrosive  sublimate,^  gramme. 
Distilled  water,  200  c.c. 


Fig.  37.— Blood  Plates. 
Method. 

Having    cleansed    the    finger  tip 

thoroughly, 
Place  a  drop  of  this  solution  on  the 

finger. 
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Prick  the  finger  through  the  fluid. 
Exuding  blood  is  at  once  fixed  by  the 
reagent. 

Place  drop  on  slide,  cover  and  ex- 
amine with  high  magnifying  power. 
Platelets  occur 
Normally  as 

Minute  colourless  bodies. 
Single  or  in  groups. 
Each  1^-3  fM.  in  diameter. 
Increased  in  number. 

Anaemia. 
Pregnancy. 
(/)  Pigment  granules. 

Melanin  usually — found  in 
Serum — floating  free. 
Enclosed  in  leucocytes. 
HcBmatoidin  crystals. 

Small  bi'ick  red. 
Rhombohedral  in  shape. 
Amorphous    granules    also  of 
same  colour. 
Occur  in 

(1)  Old  blood  extravasations. 

(2)  Aneurismal  sacs. 

(3)  Corpora  lutea. 
Hcematin  crystals  (Teichmann's  crystals). 

They  indicate  the  presence  of  haemo- 
globin. 

Mahogany-brown  in  colour. 
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Oblique  rhombic  prisms. 
Test — Dry  the  fluid  (blood)  on  the  slide. 
Add  a  drop  of  glacial  acetic  acid, 
and  a 

Tiny  crystal  of  common  salt. 
Heat  gently. 

Hiemoglobin  present  =  hasmatin 
crystals  seen  by  microscope. 

Micro-Organisms  in  the  Blood. 
Method  of  obtaining  the  blood. 

Cleanse  thoroughly  the  tip  of  one  finger 

with  soap  and  water  and  brush. 
Wash  with  corrosive  sublimate  solution 

(1  to  1000). 
Jlnally  with  alcohol  and  ether. 
Prick   finger   deeply   with  sterilised 

needle. 
Allow  blood  to  flow. 
Hold   perfectly  clean    cover-glass  by 

forceps. 

Allow  it  to  touch  the  blood  as  it  flows. 

Place  another  clean  cover-glass  immedi- 
ately over  the  first,  so  getting  fine 
film  between  the  two. 

Slide  them  apart. 

Allow  to  dry  under  cover,  or 

Hold  well  above  a  bunsen  flame. 

When  quite  dry  stain  them. 

Staining — 
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Place  on  film  few  drops  strong  watery 
solution  of  any  basic  aniline  dye,  or 
Float  cover-glass  face  downwards  on 

stain  in  watch -glass. 
Allow  to  stain  for  five  minutes. 
Remove  and  wash  thoroughly  in  dis- 
tilled water. 
Examine  at  once,  or 
Dry  thoroughly,  and  mount  in  Bal- 
sam for  permanency. 
Stains  may  be — 
Methylene  blue. 
Methyl-  or  gentian-violet. 
Bismarck  brown. 
Fuchsin,  etc. 
Grams  method  may  be  employed. 

In  this  method  the  stain  is  discharged 
from  everything  except  the  micro- 
organisms,    which    therefore  are 
readily  seen. 
Stain  prepared  cover-glass  in  an  alco- 
holic solution  of  gentian-violet  in 
aniline  oil  water  (p.  20). 
Transfer  to  solution  of  iodine  in  iodide 
of   potassium    (iodine,  1  gramme  ; 
iodide  of  potassium,  2  grammes  ;  dis- 
tilled water,  300  c.c). 
Allow  to  remain  in  this  two  or  three 

minutes. 
Wash  in  absolute  alcohol. 
Mount  in  Canada  Balsam. 
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Special  Organisms. 

Anthrax  Bacilli. 

Cover-glass  pi-eparations  prepared  as  above  de- 
scribed, show  increased  nunaber  of  leucocytes. 
Characteristic  bacilli  very  numerous. 
Each  is  short  rod,  0'006-0'012  m.m.  long. 
Extremities  slightly  thickened. 
Transverse  segmentation  may  be  pre- 
sent. 


Fig.  38.— Bacillus  Anthracis. 
(a)  Bacilli  enclosed  iu  leucocytes. 

Bacilli  of  Tetanus. 

Found  arranged  in  groups  or 
Threads. 

Spore  formation  occasionally. 
Bacilli  of  Tuberculosis. 

Only  found  in  blood  in  cases  of  Acute  Miliary 

Tuberculosis. 
Stain  by   Ziehl-Neelseu   or   Heneage  Gibbe's 
stain  (p.  17). 
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Bacilli  of  Glanders. 

Appear  as  short  rods — about  0"003  m.m.  long. 
Spores  often  seen  at  extremities. 

Spirilli  of  Relapsing  Fever  (Spirochseta  Ober- 
meieri). 

(1)  If  blood  examined  during  attack 
Fine  spiral  thread-like  bodies  seen, 
Actively  moving  and  causing 
Peculiar  vibratile  motion  in  red  blood  cor- 
puscles. 

Each  is  in  length  about  three  times  diameter 

of  white  blood  corpuscle. 
Melanin  particles  often  present. 


Fig.  39.— Spirilli  of  Relapsing  Fever. 

(2)  During  interval  between  attacks. 
No  spirilli  present  usually  ;  but 
Many   highly   refractile  bodies— probably 
spores. 


Streptococci. 

Stain  cover  glass  preparations  by  Gram's  method. 
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lu  most  of  the  septic  fevers  the  distinctive  cocci 
are  present  in  the  blood  as 

Septic  endocarditis. 
Puerperal  Fever. 
Erysipelas. 
Pneumonia. 
Purpura. 


HjEMATOZOA. 

Protozoa. 

Characteristic  types  of  this  family  found  in  blood 
of  persons  suffering  from  Malaria. 

HiEMAMCEBA  Malaria  fouud  in  tertian  and  quar- 
tan ague. 

Lavarania  Malaria  present  in  anomalous  forms. 
Method  of  iweparation. 

Thoroughly  cleanse  tip  of  finger  (id  supra). 
Place  on  tip  of  finger  a  drop  of  a  solution  of 

methylene  blue  in  normal  saline  (0'7  per  cent.) 

solution — thoroughly  sterilised. 
Prick  finger  through  drop. 

Apply  cover-glass  to  exuding  blood  mixed  with 
stain. 

Place  this  on  slide,  and  examine  with  microscope. 
Permanent  preparations  can  be  obtained  by 
making 
Cover-glass  films. 

Stain  with  methylene-blue-eosin  solution. 
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Tertian  Ague. 

Duriug  interval  of  attack — blood  shows 
Small  motile  bodies. 

Each  with  one  to  three  long  delicate  dark 
processes. 


Fig.  40.— Tertian  Ague. 

Forms  of  parasite  as  found -free  in  blood  or  in  red  blood  corpuscles 
shortly  after  a  paro.\ysni. 

Later — Parasite  found  inside  red  corpuscles. 


Motile,  but 

Without  processes. 

Surrounded  by  melanin  granules. 


Parasite  in  red  blood  corpuscles  still, 

but 
Larger, 

Actively  moving. 
Several  processes — 
Htemoglobin  of  these  cells  small  in 
amount. 

Therefore  many  red  coi'puscles 
appear  pale. 


Still  later 


Fig.  41. — Tertian  Ague. 

Segmentation  of  parasite. 

Period — commencement  of  attack. 
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Later — 

Pigment  granules  accumulate  towards 
centre  of  plasmodium. 

Each  begins  to  divide  into  15  or  20  seg- 
ments. 

Ftjrexial  attack  on  second  day — 

Red  corpuscle  now  breaks  down. 
Results   of   segmentation   of  parasite 

escape  into  serum. 
Pyrexial  attack  ensues — 

(This  new  generation  has  taken  two 
days  to  develop.) 
When  methylene  l)lue  has  been  used — the 
Plasmodia  are  stained  light  blue,  so  are 
easily  distinguished  lying  either  outside 
or  inside  the  red  corpuscles. 

O  (gi^o  o  o 

0    0  00^0     O  Q;  o 

Fig.  42. — Tertian  Ague. 
Appearance  of  Ijlood  at  comnieuceiiieiit  of  attack. 

QuABTAN  Ague. 

Stages  of  development  very  much  the  same 

as  in  tertian. 
Three  days  elapse  before  segmentation  is 
complete. 
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Each  ijlasmodium  breaks  up  into  only  six 
or  twelve  segments. 

Fig.  43.— Quartan  Agoe. 
Proce.ss  of  segmentation. 

Irregular  Forms  of  Ague. 

Plasmodium  exists  in  this  variety,  as 
Small  round  motile  body,  or 
Larger,  colourless  andimmobile  amoeba. 
In  other  cases  it  appears  as  a 

Crescentic  or  scaphoid  body  (Lava- 

rauia  malarite). 
Other  forms  are  oval,  and  possess 
long  flagella. 


I  { it' 


[Ql  i^l 


Fig.  44. — Parasites  op  AcrcLiCAL  Forms  of  Ague. 
Vermes. 

FiLARiA  Sanguinis  Hominis  (Nematode). 
Present  in  blood  chiefly  during  night, 

so  examine  it  then. 
Male,      inch  long. 

Transversely  striated. 
Very  granular. 
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Larva,  0-34  man.  long. 

Enclosed  in  structureless  sac,  which  is 
longer  than  worm  itself. 


/  2 
a,  f 

Fio.  45.— (n)  FiLAiUA  Sanguinis  Hominis. 

(h)  BiLHAKZiA  H.EMATOBIA,  male  and  female. 

BiLHARZiA  VEL  DiSTOMA  H^MATOBiuM  (Trcma- 
tode). 

Found  in  poi-tal  vein  and  its  rootlets  chiefly. 
Male,  12-14  in.m.  long. 

Thicker  and  shorter  than  female. 

Gyiijephoric  canal,  in  which  female  lies. 

Suckers  present  (also  in  female). 
Ova — small  oval  bodies,  0*12  m.m.  long. 
Sharp  spine  at  apex  or  side  of  each. 


SPECTROSCOPIC  EXAMINATION"  OF  BLOOD. 

Spectrum  Analysis. 
Precautions. 

Small  hand  spectroscope  usually  used. 
Direct  it  towards  diffuse  white  light,  as 
from  clouds,  and  not  towards  the  sun. 


Clinical  Diagnosis. 

If  artificial  illimiinatioii  be  used,  place  small 
crystal  of  common  salt  in  the  flame  to 
mark  distinctly  in  the  spectrum  the 
sodium  line. 

First  obtain  distinct  and  clear  spectrum  by 
Focussing  tubes  or 
Narrowing  slit. 

Place  fluid  to  be  examined  in  tube,  and  hold 
in  front  of  slit. 

Observe  spectrum  to  make  out  any  absorp- 
tion bands. 

If  fluid  be  too  concentrated,  dilute  with  dis- 
tilled water  till  a  clear  spectrum  is  ob- 
tained. 

(a)  OxYHiEMOGLOBIN. 

With  normal  blood  the  spectrum  shows 

two  absorption  bands,  due  to  oxy- 

hsemoglobin. 
These  are  between  the  lines  D  and  E  of 

Fraunhofer. 
That  nearest  D  is  more  sharply  defined, 

and  narrower  than  the  other  near  E. 

(b)  Reduced  Hemoglobin" — spectrum. 

One  broad  dark  band. 
Between  D  and  E. 
Overlapping  D  a  little. 

(c)  MeTH/EMOGLOBIN. 

This  is  a  colouring  matter  of  the  blood. 
Consists  in  a  more  intimate  union  of 
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Fig.  46.— Spectra  of  : 

I.  Oxyhemoglobin. 

II.  Reduced  Haemoglobin. 

III.  H/EMATiN  IN  Alkaline  Solution. 

IV.  Reduced  H.ematin. 

y.  Methjemoglobin  in  Acid  and  Neutral  Solutions 

VI.  Carbonic  Acid  Hemoglobin. 

VII.  Urobilin  in  Acid  Solution. 
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oxygen  and  htemoglobin  than  is  pre- 
sent in  oxylifemoglobin. 
Spectrum. 

(1)  In  acid  or  neutral  fluids. 

Four  absorption  bands. 
Between  C  and  F. 
Most  distinct  and  dark  one 
near  C. 

Another  equally  broad  but  less 

distinct  is  over  D. 
A  third  still  broader  near  E. 
Fourth  is  broadest  of  all,  and 
is  between  E  and  F. 

Treated  with  reducing 
agent,  as  ammonium 
sulphide — 
Spectrum  of  oxyhsemo- 
globin  first  seen,  then 
that  of  reduced  htBmo- 
globin. 

(2)  In  alkaline  fluids. 

Three  bands  only. 
Narrow  dark  one  close  to  C. 
Two  broader,  but  less  distinct, 
between  I)  and  E. 
Methcemoglobin  occurs  in  the  blood  in 

(1)  Chlorate  of  potassium  poisoning. 

(2)  Chlorate  of  sodium  poisoning. 

(3)  Htematuria— some  cases. 


Uyic  Acid  in  the  Blood. 
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(■i)  HiEMATIN. 

Separated  from  hpemoglobin  by  action  of 
Acids  or 

Strong  alkalies.  , 

(1)  In  alkaline  solutions. 

Moderately  broad  band. 
Between  C  and  D. 
-Reaching  ujd  to  D. 

(2)  In  acid  fluids. 

Same  as  that  of  Metheemo- 
globin  in  acid  solution. 
Reduced  hmnniin. 

If  treated  with  sulphide  of  am- 
monium, the  acid  hsematin  spec- 
trum shows 

Two  absorption  bands. 
One  midway  between  D  and 
E. 

The  other  pale  and  close  to 
E. 

URIC  ACID  IN  THE  BLOOD. 

May  be  detected  by  Garrod's  test. 

Procure  serum  of  blood  by  applying  a  small 

blister  to  the  skin. 
Place  two  drachms  of  this  into  flat  glass  dish. 
Add  two  drops  acetic  acid. 
Place  a  fine  linen  fibi-e  in  it. 
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Set  aside  till  it  becomes  of  the  consistence  of 

jelly- 

If  uric  acid  be  in  excess  in  the  blood,  crys- 
tals are  seen  by  aid  of  the  microscope  cling- 
ing to  the  fibre. 

Occurs  in  blood  in 

(1)  Gout. 

(2)  Bright' s  disease. 

(3)  Croupous  Pneumonia. 

(4)  Cardiac  Diseases. 

(5)  Pleurisy. 


UREA  IN  BLOOD. 

Method  of  Estimation. 

Take   50  c.c.  blood.  \  ^^^^ 

100  c.c.  absolute  alcohol.  ) 
Place  in  stoppered  bottle  for  twenty-four  hours. 
Filter. 

Wash  residue  well  with  absolute  alcohol. 
Evaporate  alcoholic  extract  to  dryness. 
Redissolve  residue  in  absolute  alcohol. 
Filter— Again  evaporate  filtrate  to  dryness. 
Dissolve  residue  in  water. 
Estimate  urea  in  it  by  Ureometer  (5.  v.). 


GRAPE  SUGAR  IN  BLOOD. 
It  is  normally  present  in  small  amount  in  blood. 
Methods  of  Estimation. 


Fat  in  the  Blood — Lipceinia. 
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(1)  Take  two  drachms  of  serum,  got  by  applying 

blister  to  skin. 
Add  four  times  its  volume  of  water. 
Acidify  with  acetic  acid,  and 
Boil  to  separate  the  proteids. 
Filter. 

Estimate  sugar  in  filtrate  by  Fehling's  method 
(q.  v.). 

(2)  Another  method. 

Rub  up  two  or  more  drachms  of  blood  with 
solid  sulphate  of  ammonium  in  a  mortar  (so 
precipitating  all  the  proteids). 

Filter. 

Test  filtrate  for  sugar  by  adding  phenyl- 
hydrazin  and  heating  (q.  v.). 
Increased  in  amount. 

( 1 )  Diabetes  mellitus. 

(2)  Cai'cinoma  (?). 

FAT  IN  THE  BLOOD— LIP^MIA. 

It  is  present  in  small  amount  normally. 
When  increased  in  amount,  blood  is 

Pale. 

Turbid. 

Layer  of  fat  collects  on  surface  on  standing. 
Fat  globules  seen  by  aid  of  microscope. 
Increased  in  amoimt. 

(1)  During  digestion. 

(2)  Diabetes. 
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(3)  Briglit's  disease. 

(4)  Chronic  alcoholism. 

(5)  Injury  to  medulla  of  long  bones. 


BILE  IN  THE  BLOOD— CHOL.EMIA. 

Bile  pigments  or  bile  acids  may  be  present. 
Test  for  Bilir-ubin. 

Obtain  serum  from  blister,  or  by  allowing  blood 

to  coagulate. 
Heat  it  slowly  to  70-80°  C. 

Coagulum  forms,  and  if  it  be — 
Whitish-yellow  in  colour  =  no  bile  pigment. 
Greenish  =  bilirubin  present 

as  biliverdin. 


ACETONE  IN  BLOOD— ACETONiEMIA. 

Not  present  normally  in  blood. 
Test — Shake  up  blood  with  ether. 
Heat  =  distinctive  smell. 

(Other  tests,  see  "  Urine".) 
Occurs  in  (1)  Diabetes  (1). 
(2)  Fevers. 


CHANGES  IN  THE  BLOOD  IN  CERTAIN 
DISEASES. 

1.  Primary  Anaemia. 

General  and  extreme  diminution  in  total  solid 
constituents. 
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Red  corpuscles  diminished  in  number  (never  ex- 
treme). 

Red  corpuscles  diminished  in  size. 

Show  slight  poikilocytosis. 
White  corpuscles  diminished  in  number — but 

Not  relatively  to  red  corpuscles. 
Haemoglobin  diminished  in  amount. 

May  be  extreme  diminution. 

2.  Secondary  An^^imia. 

As  that  consequent  on  Phthisis. 

Wasting  diseases. 
Carcinoma. 

Red  blood  corpuscles  diminished  in  number. 

Marked  poikilocytosis. 
White  corpuscles  often  considerably  increased. 
HjEmoglobin  diminished. 

3.  Chlorosis. 

Blood  often  pale  in  colour. 

Specific  gravity  diminished. 

Red  blood  corpuscles  diminished  in  number. 

Very  pale. 

Often   extreme  poikilocy- 
tosis. 
Microcytes.  -j 

Megaloblasts.  /  P""'^"*" 
White  corpuscles  diminished  in  number  (not  re- 
latively to  red). 
Hfemoglobin  diminished  extremely — even  to  20 
per  cent. 
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H/EMOGLOBIN.'EMIA. 

If  blood  stands  in  conical  glass  vessel  for  24 
hours, 

Serum  is  stained  ruby-red  in  colour. 

Red  corpuscles  do  not  tend  to  form  rouleaux. 

Poikilocytosis  present. 

"  Phantom    corpuscles  "  =  pale 
colourless  discs,  numerous. 

Occurrence. 

(1)  Acute  infectious  diseases. 

Scarlatina. 
Typhus. 

(2)  Malaria. 

(3)  Syphilis. 

(4)  Certain  poisons. 

Antipyrin,  antifebrin,  phenacetin. 

Sulphonal. 

Naphthol. 

Hydrochloi'ic  acid. 

Pernicious  An/emia. 

Blood  pale  and  watery  in  appearance. 
Coagulation  slow. 

Feeble  in  degree. 
Red  blood  corpuscles  diminished  extremely  in 
number  as  to  500,000  per  c.m.m. 

Poikilocytosis  mai'ked. 
Often  much  larger  than  normal 
(10-12  fi.  =  megaloblasts). 
Microcytes  also. 


Changes  in  the  Blood  in  Certain  Diseases.  169 


Nucleated  red  corpuscles  some- 
times seen. 
White  corpuscles  not  diminished. 

Even  increased  sometimes. 
Hsemoglobin  diminished  absolutely  as  to  12-15 
per  cent.,  but  increased  in  relation  to  number 
of  red  corpuscles. 
Blood  plates  few  in  number,  and  often  absent. 
Eosinophilous  cells  present. 

6.  Melan/EMIa. 

Dark  granules,  or  (more  rarely)  small  masses  of 
melanin  seen 

Floating  in  serum  between  corpuscles,  or 
Enclosed  in  leucocytes. 
Occur  in  (1)  Malaria. 

(2)  Relapsing  Fever. 

7.  Leucooyth^jiia. 

Blood  pale  and  greasy  in  character. 
Red  blood  corpuscles  greatly  diminished  in  num- 
ber as  to  2-3  millions  per  c.m.m. 
Pale. 

Mis-shapen  (poikilocytosis). 
Nucleated  often. 
Leucocytes  increased  enormously  in  number,  as 
to  proportion  of  one  to  three  red  corpuscles. 
Large.  "j 
Small.  h 
Giant-sized.  J 
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Contain  ha3moglobin. 
Mast  cells  present,  easily  stain  with 
eosin  in  some  cases. 


Fig.  47. — Blood  in  Leucoctth^mia. 


Haemoglobin  greatly  reduced. 

Blood  plates  very  numerous. 

Crystals — oblong  and  shining  (Charcot's). 

Sometimes  found  in  blood  during  life. 
Always  present  after  death. 
Leucin. 
Ty  rosin. 

8.  Croupous  Pneumonia. 

Leucocytes  greatly  increased — may  be  60,000 
per  c.m.m. 

This  begins  few  hours  after 
rigor. 

Reaches  height  in  20  to  30 
hours. 
Chiefly  multinucleated. 
Eosinophilous  cells — a  few. 

9.  PSEUDO-LEUCOCYTH^MIA. 

Blood  changes  resemble  much  those  of  tnie  leu- 
cocythsemia. 
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Red  corpuscles  greatly  decreased  as  to  1  h  to  2 

millions  per  c.m.m. 
Leucocytes  only  slightly  increased  in  number. 
Hfemoglobin  greatly  diminished. 

10.  Typhus  Abdominalis. 

Leucocytes  very  few— 1800  to  5000  per  c.m.m. 
Multinucleated  chiefly. 

11.  Gout. 

Uric  acid  always  in  excess  during  attack. 
Oxalic  acid  present. 

12.  Rheumatic  Fever. 

Fibrin  increased. 

13.  Hodgkin's  Disease. 

Red  blood  corpuscles  diminished. 
Rouleaux  not  well  formed. 

CHANGES  IN  THE  BLOOD  IN  CERTAIN  POISONS. 

1.  Carbonic  Acid. 

Blood  remains  fluid. 
Dark  purple  colour. 

When  diluted  gives  spectrum  of  reduced  haemo- 
globin— a  broad  dark  band  between  lines  D 
and  E  (see  "  Spectra"). 

2.  Carbonic  Oxide. 

Blood  throughout  body  bright  red  in  colour. 
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Spectrum — two  bands  between  D  and  E. 

Darker  than  in  oxyhaemoglobin. 
Placed  nearer  the  violet  end. 
Combination  of  carbonic  oxide  with  hasmoglobin 
cannot  be  reduced  by  sulphide  of  ammonium. 

Add  little  sulphide  of  ammonium  to  the  blood, 
and 

Few  drops  of  acetic  acid  =  fine  red  colour  pro- 
l  duced. 

Same  reagents  with  normal  blood  =  greyish 
green. 

3.  Sulphuretted  Hydrogen. 

Blood  dark  throughout  body. 
Dull  green  colour. 
No  special  spectrum. 

4.  Chlorate  of  Potassium,  ^  as  poisons  =  Methsemo- 
Antifebrin,  r  globin  in  blood  (see 
Nitrite  of  Amyl,           J  "Spectra"). 


THE  PULSE. 

I.  Pulse  Rate. 

Normal  Frequency. 

Adult  male,  65-75. 
Adult  female,  70-80. 
Children — varies  with  their  age,  80-90. 
(a)  Increased  Frequency  of  Pulse  Beat. 

(1)  Fevers  (except  enteric,  and  occasionally 
meningitis). 


The  Pulse. 
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(2)  Great  debility. 

(3)  Nervous  diseases,  as 

Exophthalmic  goitre. 
Hysteria. 

(4)  Mitral  regurgitation. 

Occasionally  also  in  aortic  regurgi- 
tation . 

(5)  In  infancy. 

(i)  Diminished  Pulse  Pate. 

(1)  Functional  heart  disease,  as  in 

Jaundice. 
Gout. 

(2)  Organic  heart  disease,  as 

Fatty  degeneration  (when  resting). 
Aortic  stenosis. 

(3)  Some  nervous  diseases. 

Migraine. 
Meningitis. 

(4)  After  crisis  in  fevers. 

(5)  Stimulation  of  cardio-inhibitory  centre, 

as  in  intestinal  troubles. 

II.  Rhythm  of  Pulse. 

This  may  be  studied  in  sphygmograms. 
Intermittent  Pulse — omission  of  a  beat  or  beats. 
Seen  in  (1)  Nervous  derangements. 

(2)  Weak  ventricular  contraction,  as  in 
Fatty  degeneration  of  heart. 
Dilatation  of  heart. 
Mitral  disease. 
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III.  Volume  of  Pulse. 

(a)  Large. 

(1)  Early  stage  of  fevers. 

(2)  Atheroma  of  vessels  (elasticity  lessened). 

(3)  Hypertrophy  of  ventricle. 

(4)  Excitement  of  heart. 

(5)  Aortic  regurgitation, 
(i)  Small. 

(1)  Total  volume  of  blood  in  body  reduced. 

(2)  Miti-al  disease— Eegurgitation. 

Stenosis. 

(3)  Aortic  stenosis. 

(4)  Cardiac  weakness,  as  in 

Collapse, 
Dilated  heart, 
Fatty,  ^ 

Fibroid,  f  Regeneration  of  heart. 

IV.  Compressibility  of  Pulse — gauged  by  amount  of 

pressure  required  to  obliterate  pulse  below  point 
of  pressure. 
High  Tension. 

(1)  Chronic  Bright's  disease. 

(2)  Peritonitis. 
Loiv  Tension. 

(1)  Feeble  action  of  heart. 

(2)  Relaxation  of  arteries. 

(3)  Mitral  disease. 

(4)  Fevers. 

V.  Dicrotic  Pulse — can  be  felt  by  finger. 

Occurs  in 
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(1)  Low  arterial  tension. 

(2)  Eelaxation  of  capillaries  and  smaller  ar- 

terioles (vasomotor  paralysis). 

(3)  Elasticity  of  arterial  walls. 

(4)  AbriTpt  ventricular  systole. 

(5)  Nearly  every  fevei*. 
Hyperdicrotic  P%ilse — occurs  in 

(1)  High  fever  with  great  exhaustion. 

(2)  General  debility. 


THE  SPHYGMOGRAPH. 

Method  of  Taking  a  Sphygmogram  by 
Marey's  Instrument. 

Seat  the  person  at  a  low  table. 

Place  the  forearm  and  hand  on  a  double  inclined 
plane  (usually  made  up  of  the  lid  of  the  box). 

Let  the  fingers  be  semiflexed  and  easy. 

Mark  out  position  of  radial  artery  for  some  distance 
with  a  pencil. 

Screw  up  clockwork  of  instrument. 

Place  pressure  at  zei'o  mark. 

Apply  ivory  pad  accurately  over  the  centre  of  the 
artery  as  it  lies  to  the  inner  side  of  the  styloid 
process  of  the  radius. 

Strap  instrument  firmly  to  arm. 

Take  strip  of  glazed  paper  and  fit  it  to  the  slide 
which  carries  it,  bending  its  edges  over  the  frame. 
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Now  remove  it,  and  smoke  it  evenly  over  Ijy 
holding  it  above  a  piece  of  burning  camphor. 
Again  fix  it  in  the  carrying  slide. 
Apply  slide  with  smoked  paper  to  instrument. 
Adjust  writing  point  (by  moving  the  screw)  to 

centre  of  strip,  and  see  that  it  moves  freely. 
Regulate  pressure  by  the  eccentric  till  the  maxi- 
mum amount  of  movement  of  the  writing  lever 
is  obtained. 
Set  clockwork  going,  and  take  tracing. 
Write  on  it,  with  a  fine  dry  pen,  or  with  a  pin, 
name  of  patient,  date,  nature  of  disease,  amount 
of  pressure. 

Varnish  by  dipping  into  vessel  of  photographic 
varnish,  and  allow  to  dry. 
Dudgeon's  Instrument. 

Prepai'e  instrument  as  above. 

Mark  out  line  of  artery. 

Support  arm  on  book,  and  keep  it  steady. 

Hold  fingers  easily  open. 

Slip  retaining  band  over  hand. 

Place  button  exactly  over  the  artery,  the  box  rest- 
ing above  on  the  forearm. 

Tighten  band,  and  clamp  it. 

Apply  pressure  by  screwing  the  milled  head. 

Insert  smoked  paper  on  right-hand  side  between 
roller  and  wheels. 

See  that  pointer  is  making  its  maximum  amount  of 
movement. 

Set  clockwork  moving,  and  take  tracing. 
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Finish  as  before. 

JS^ote. — The  movement  of  the  artery  is  mag- 
nified fifty  times. 
Always  wind  up  the  cloclvwork  anew 
before  taking  a  tracing. 


CHARACTERISTIC  TRACINGS. 


1.  Normal  Pulse  Tracing. 


2.  Aortic  Regurgitation. 


3.  Dicrotic  Pulse. 


1 2 
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4.  Hyi'krdicuotic  Pui.sk. 


5.  Weak  Pulse.  Monocrotic. 
Artery  almost  empty  during  diastole. 
Low  tension  pulse. 


6.  Mitral  Regurgitation. 
Irregular  pulse. 


7.  Anacrotic  Pulse. 


CardiogroDis. 
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S.  Pdlse  of  High  Tension. 
Tidal  wave  marked. 


9.  In'tehmittent  Pulse. 

One,  two,  or  even  three  beats  missed  out — otlierwise  normal. 

10.  Pulsus  Bigeminus. 

Two  beats  together,  then  pause. 

11.  Pulsus  Trigeminus. 

Three  beats  together,  then  pause. 

12.  Hypertrophy  of  Left  Ventricle. 

Abrupt  and  higli  primary  wave. 

13.  Pulsus  Alternans. 

Large  and  small  beat  alternately. 

14.  Aneukismal  Pulse. 

Very  various.    In  extreme  cases  mere  undulations  represent 
pulse  tracing. 


CARDIOGRAMS. 


1.  Cardiogram  of  Normal  Heart. 
a-h  =  contraction  of  auricles. 
6-c  =  ventricular  systole. 

d  —  closure  of  aortic  valves. 

e  =  closure  of  pulmonary  valves. 
c-f  =  diastole  of  ventricles. 
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A.  Mitral  Incompetence. 


Bacteriological  Examination  of  Micro-organisuis.  i8i 


5.  Mitral  Stenosis. 


BACTERIOLOGICAL  EXAMINATION  OF  MICRO- 
ORGANISMS. 

Glass  flasks  or  test  tubes  containing  sterilised  nu- 
trient media,  plugged,  ready  for  use,  may  be 
obtained  at  many  instrument  makers,  or  from  a 
pathological  laboratory. 
Solid  JVutrient  Media  are  now  almost  alone  used  for 
cultivation. 

(1)  Human  blood  serum — 

Used  for  cultivating 
Tubercle  bacilli. 
Gonococci. 

r  Peptone  gelatine. 

(2)  Nutrient  gelatine.     Meat  extract  peptone 

gelatine. 

Used  for  growing  very  many  organisms. 

(3)  Agar-agar. 
Method  of  Inocidation. 

The  flask  or  tube  is  held  obliquely,  and  in  an 
inverted  position  between  the  thumb  and  foi-efinger 
of  the  left  hand,  while  the  plug  is  removed  and 
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held  between  tlie  second  and  third  fingers  of  the 
same  hand  (taking-  care  to  see  that  the  lower  sur- 
face of  the  plug  is  held  downwards).  With  a  pla- 
tinum needle,  which  has  been  sterilised  in  a  bunsen 
or  spirit  lamp  flame,  a  particle  of  the  fungus  to  be 
examined  is  detached  and  shoved  by  the  needle  into 
the  gelatine.  The  plug  is  immediately  inserted, 
and  the  whole  placed  in  the  incubator. 
Plate  Cultivations. 

These  are  made  by  liquefying  the  infected  gela- 
tine or  other  nutrient  medium,  and  pouring  it  on 
to  a  perfectly  level  sterilised  glass  plate.  They  are 
placed  over  damp  blotting  paper  under  sterilised 
glass  jars. 

The  mode  of  growth  of  the  fungus  in  colonies — 
the  liquefaction  and  decomposition  of  the  gelatine, 
etc.,  serve  to  indicate  the  specific  organism.  If 
more  than  one  organism  be  present,  they  can  be 
easily  separated  thus,  and  grown  in  tubes. 
Hanging  Drops. 

On  a  perfectly  clean  cover-glass  is  placed  a  drop 
of  sterilised  broth,  which  has  been  inoculated  with 
the  organism.  This  is  then  inverted  over  a  glass 
slide  which  has  a  hollow  centre,  and  the  edges  of 
the  drop  are  then  examined  by  the  microscope. 

Evaporation  is  prevented  by  smearing  the  edges 
of  the  concavity  with  vaseline. 
Sterilised  Potato. 

The  growth  of  many  pathogenic  fungi  on  pota- 
toes is  most  characteristic. 
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THE  URINE. 
Average  Composition  op  Urine. 


Amounts  poLssed 

Water, 
Total  solids, 
Urea, 
Uric  acid, 
Hippuric  acid, 
Creatinin, 
Pigment  and  other  organic 

substances,  . 
Sulphuric  acid, 
Phosphoric  acid, 
Chlorine, 
Ammonia, 
Potassium, 
Sodium,  . 
Calcium,  . 
Magnesium, 


24  hours. 

1500 

7-2 

33-18 
0-55 
0-40 
0-91 


10 

2-  01 

3-  16 
7-50 
0-77 
2-50 

11-09 
0-26 
0-21 


grammes. 


General  Directions  for  the  Examination  of  Urine. 

In  the  systematic  examination  of  any  specimen  of 
urine  observe — 
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1.  Colour. 

(1)  If  very  light  =  hycliniria — 

Test  for  albumin  (page  245). 
If  very  light  or  greenish  =  diabetes  — 

Test   for  sugar 
(page  277). 

(2)  Dark  reddish  bi'own  =  excessive  amount  of 

urates— examine  deposit  {q.  v.). 
Dark  reddish  brown  =  blood — 

Test  for  this  (p.  264). 

2.  Transparency. 

(1)  Pale  and  cloudy  urine  =  phosphates — test  by 

adding  acetic  acid  (p.  236). 
Pale  and  cloudy  urine  =  suspended  pus  or 
bacteria — examine  by  mici'oscope  (p.  270). 

(2)  Dark  and  turbid  =  urates — heat  upper  layer 

of  urine  in  test  tube  when  they  dissolve. 
Dark  and  turbid  =  blood — test  for  this  (p. 264). 

3.  Specific  Gravity. 

(1)  Low  =  hydruria,  1010-15 — test  for  albumin 

(p.  245). 

(2)  High — above  1030  =  diabetes— test  for  sugar 

(p.  277). 

4.  Reaction. 

(1)  Alkaline — see  if  due  to  free  or  fixed  alkali  by 
drying  paper  (p.  195). 

Free  =  cystitis,  etc. 
Fixed  =  dyspepsia. 
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(2)  Highly  acid  =  rheumatism,  gout  :  note  amount 
of  urine  jjer  diem  = 

Test  for  sugar  =  diabetes. 

5.  Odour. 

Strongly  urinous  =  concentrated  urine. 
Ammoniacal        =  decomposition  =  cystitis  (q.v.). 

6.  Test  for  Albumins  Generally  (see  pages  245-50), 

by  ferrocyanide  test. 
If  present,  differentiate 

(a)  Serum  albumin  (p.  251). 

(b)  Serum  globulin  (p.  254). 

(c)  Albumose  (p.  256). 

(d)  Peptone  (p.  257). 

Eemember  fallacies  due  to  taking  of  certain 
drugs  {q.  v.). 

7.  Test  for  Sugar — Haine's  method  (p.  279). 

8.  Test  for  Blood  (p.  264). 

9.  Estimate  Urea  Quantitatively  (p.  208). 
10.  Examine  Deposit  Microscopically  {q.  v.). 


Examination  of  the  Urine  in  Detail. 
Swnwiarij. 

Note    (I.)  Total  amount  excreted  in  24  hours. 
(II.)  Physical  characters, 
(a)  Colour. 
(6)  Transparency, 
(c)  Odour. 


CI  in  ical  D  in  gnosis. 

(cZ)  iieaction. 
{(')  Specific  Gravity. 
(/)  Deposit. 
(III.)  Chemical  characters. 

(a)  Amount  of  urea,  uric  acid,  and 

other     nitrogenous  sub- 
stances. 

(b)  Presence  of  inorganic  salts. 

Chlorides. 
Phosphates. 
Sulphates. 
Oxalates,  etc. 

(c)  Presence  of  abnormal  consti- 

tuents. 

Albumin. 

Sugar. 

Bile. 

Blood,  etc. 

(IV.)  Microscopical  examination  of  deposit. 

In  the  ward  sideroom  the  specimen  of  urine  has 
usually  been  taken  from  the  total  excretion  of  the 
preceding  twenty-four  hours.  The  result  of  our  ex- 
amination has  reference,  therefore,  not  to  the  day 
on  which  we  make  it,  but  to  the  preceding  day. 
Suppose  we  are  examining  a  specimen  placed  in  the 
room  to-day,  then  our  results  apply  to  yesterday's 
urine. 
Average  Samjjle. 

To  obtain  a  specimen  of  urine  the  whole  excre- 
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tion  per  twenty-four  hours  is  collected  ;  the  quan- 
tity measured  in  a  graduated  glass  vessel,  and  a 
specimen  of  this  mixture  is  used  for  analysis. 
Special  Sample. 

In  certain  abnormal  conditions  of  the  urine  it 
may  be  necessary  to  examine  freshly  passed  urine 
at  various  times  during  the  day. 
Bate  of  Secretion. 

This  varies  during  diftereut  periods  of  the  day: 
During  sleep  little  is  secreted. 
Daring  the  day  more  abundant. 
After  meals  very  abundant. 

r.  Total  Daily  Excretion — varies  greatly   even  in 
health. 

Normally,  45-50  ounces. 

1200-1500  c.c. 
(a)  Amount  increased  (Polyuria). 

(1)  After  drinking  much  fluid. 

(2)  Lessened  perspiration,    e.g.,  cold 

weather. 

(3)  Nervousness. 
Hysteria. 
Convulsions. 

Tumours  of  the  brain.  , 

(4)  Chronic  renal  disease. 

Cirrhosis. 
Waxy  disease. 

(5)  Diabetes  mellitus  et  insipidus. 

(6)  Dvu'ing  convalescence. 
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(7)  After  certain  drugs  (diuretics),  e.r/., 
Digitalis. 

Spiritus  iEtheris  Nitrosi. 
Liquor    Ammonise  Acetatis, 
etc. 

(6)  Amount  diminished  (Oliguria). 

(1)  Profuse  perspiration. 

(2)  DiaiThoBa. 

(3)  Febrile  conditions. 

(4)  Low  blood  pressure — heart  disease. 

(5)  Hysteria. 

(6)  Acute  Bright's  disease. 

Rarely  in  late  stages  of  Chronic 
Bright. 

(7)  Certain  drugs. 

Opium. 
Belladonna. 
Cantharides. 
(c)  Suppressed  (Anuria). 

(1)  Acute  Bright's  disease. 

(2)  Obstruction  in  ui^inary  passages. 

Urethral  stricture. 
Enlarged  prostate. 
Calculus  in  urethra. 

(3)  Destruction  of  kidney  substance. 

(4)  Shock,  collapse. 

(5)  Acute  fevers. 

Yellow  fever. 
Cholera. 

(6)  Profuse  diarrhoea. 

(7)  Hysteria. 
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II.  Physical  Characters. 
A.  Colour. 

In  examining  the  colour,  the  urine  should 
be  in  a  tall  cylindrical  glass  jar  (urine  glass). 
This  should  be  placed  in  front  of  a  window, 
and  the  colour  judged  of  by  looking  through 
the  urine  ;  or  the  jar  may  be  placed  in  front 
of  a  white  surface,  and  opposite  to  the  light. 
The  colour  cannot  be  detennined  by  gas  or 
lamp  light. 
Kormal  Colour — varies  from 

Pale  strau'  yellow  to  deep  amber  colour,  depending 

entirely  on  the  amount  of  urine  secreted. 
Pale  urine   =  dilute  urine  =  excessive  secretion 
Dark  urine  =  concentrated  urine  =  scanty  ,, 
Abnormal  colour  =  abnormal  constituents. 

(a)  Pale  urine  seen — 

(1)  After  free  imbibition  of  liquids. 

(2)  Cold  weather  (perspiration  slight). 
(•3)  Ansemia  (not  pernicious). 

(4)  Hysteria. 
Convulsions. 

(5)  Chronic  Bright's  disease. 
Cirrhotic  kidney. 
Waxy 

(6)  Diabetes  mellitus  et  insipidus. 

[b)  Dark  urine  seen  in 

(1)  Scanty  secretion,  as  after 
Active  exercise. 
Profuse  perspiration. 
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Diarrha3a. 
Acute  fevers. 
Renal  congestion. 
Pernicious  anjemia. 

(2)  Presence  of  excessive  amount  of  indican 

{q-v.),  as  in 

Obstruction  of  bowels. 
Diarrhoea. 

Cancer  of  abdominal  viscera. 

Enteric  fever. 

Phthisis. 

(3)  Presence  of  abnormal  constituents,  e.g.  : 

(a)  Blood. 

Small  quantity  present  =  mere 
cloudy  smoky  appearance  in 
urine. 

Larger  amounts  =  varying 
tints  of  red. 

(/3)  Bile. 

Yellowish  brown  to  deep  olive 
green. 

Froth  always  yellowish  green, 
(y)  Htematin  and  methtemoglobin. 

Brownish. 
(8)  Melanin. 

Brown  or  blackish, 
(e)  Chyle. 

Pinkish  milky  appearance. 

Pellicle  of  fat  on  surface. 
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(0  Pus.  • 

Milky  turbidity. 

(77)  ludigo. 

Dull  blue. 
(6)  Diabetes. 

Greenish, 
(i)    Certain  drugs. 


Blackish  or 
b  r  0  vv  n 


Yellowish 
brown  or 
red. 


Carbolic  acid. 
Creasote. 
Resorcin. 
Naphthalin. 

Santonin. 
C  h  r  y  so  phanic 
acid. 

Rhubarb. 
Senna. 
I  Logwood. 
Dark  red — sulphonal. 
Clear  blood  red — antipyrin. 
Greenish  yellow — juniper. 
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THE  SIGNIFICANCE  OP  THE  COLOUR  OF  URINE. 


Colour. 

Cause  of  Coloration. 

Diseases  in  which  such 
Urine  occurs. 

1.  Nearly  colourless. 

Dilution  or  diminution 
of  normal  pigments. 

Hysteria. 

Diabetes  insipidus. 
Chronic  Bright's  disease. 

2.  Dark     yellow  to 
brown  red. 

Increase  of  normal  pig- 
ments. 
Presence  of  pathologi- 
cal pigment.?. 

Acute  febrile  conditions. 

3.  Milky. 

Fat  globules. 
Pus  corpuscles. 

Cliyluria. 

Purulent     disease  of 
genito-urinary  tract. 

4.  Orange. 

Certain  drugs. 

Santonin. 

Chrysophanic  acid  (rhu- 
barb). 

5.  Red. 

Hsemoglobin. 

Certain  drugs  or  food- 
stuffs. 

Haemorrhages  into  geni- 
to-urinary tract. 
Hsemoglobinuria. 
Logwood,  madder. 

6.  Brown  —  to  brown 
black. 

Ha?matin. 

Small  hfemorrhages. 

Methtemoglobin. 

Methfemoglobinuria. 

Melanin. 

Melanotic  sarcoma. 

Hydrochinon. 

Carbolic  acid  poisoning. 

( •  \jri  cell  loll   y  cll'J  »v  \jU 

black. 

Ijllc  IJl^lllclluo. 

.Tn  n  11  fl  1 

8.  Dirty  green  or  blue. 

Dark  blue  scum  ■\vith 
blue  deposit,  due  to 
excess    of  indigo- 
forming  substances. 

Cholera. 
Enteric  fever. 

9.  Brown  yellow  to  red 
brown. 

Senna,  rhubarb. 

Halliburton,  p.  712. 
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B.  Transparency. 

Normally — Urine  is  quite  transparent  when  passed. 

Deposits  a  mucous  cloud  after  standing. 

(1)  Cloudy  on  being  passed  = 

Mucus  in  large  amount. 
Pus. 

OW  globules  {e.g.,  from  catheter). 

Bacteria. 

Blood. 

(2)  Cloudy  after  standing  some  time  =  precipita- 

tion of 

Urates. 
Phosphates. 

C.  Odour. 

(1)  Urinous  odour  strong  =  urea  percentage  high 
.  usually. 

(2)  Ammoniacal  =  commencing  decomposition  (bac- 

teria splitting  up  urea  into  carbonate  of  am- 
monia). 

(3)  Putrescent  =  decomposition  =  disease  of  blad- 

der or  kidneys. 
Sulphuretted    hydrogen  smell 
from  decomposition  of  proteids. 

(4)  Sweet  mawkish  =  diabetes. 

(5)  Acetone  =  diabetic  coma  (?). 

(6)  Chloroform        =  diabetic  coma. 

(7)  Certain  foods  give  their  odours  to  the  urine,  as 

Asparagus. 

(Jnions. 

(iarlic. 

13 
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(8)  Certain  drugs  also,  as 

Sandalwood  oil. 
Cubebs. 
Valerian. 
AsafoDtida. 

Turpentine — gives  smell  of  sweet  vio- 
lets. 

(9)  Cystin  in  urine  =  sweetbriar  smell. 

D.  Reaction. 

Normallij  acid — due  to  acid  salts — chief  being 
acid     phosphate     of  soda 
(NaHoPO,). 
Variation  in  intensity  of  acidity. 

At  different  periods  of  the  day. 
After  certain  foods. 
„       ,,  drugs. 
Increase  in  acidity  of  urine  on  standing — 

This  goes  on  for  two  or  three 
days,  due  to  oxidation. 
There  is  a  deposit  of 
urates,  uric  acid,  and 
oxalates. 

Diminution  in  aciditij — after  this  period,  or  from 
the  first,  in  decomposing  urines,  alkaline  fer- 
mentation ensues.  This  is  due  to  fermentation 
(torula  urete),  with  splitting  up  of  m-ea  into 
ammonia  and  carbonic  acid  gas. 

Urine  becomes  turbid — due  to  presence  of 
Am  monio-magnesium  phosphate. 
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Calcium  phosphate. 
Ammonium  urate. 
Bacteria. 
Qualitative  Tests. 

(1)  Aciditii     =  turns  bhie  litmus  paper  red — de- 

gree of  reddening  may  roughly 
show  the  degree  of  acidity. 

Feeble  ,,    =  blue  hardly  changed. 

Strong  ,,    =  well-marked  red. 

(2)  Alkalinitii=  turns  red  litmus  paper  blue — de- 

gree of   change  may  roughly 
show  degree  of  alkalinity. 
„        "  temporary  "  =  blue  colour  disap- 
pears   as  paper 
dries,  due  to  car- 
bonate   of  am- 
monia going  off. 
,,        "  permanent  "  =  no  change  in  paper 

on  drying,  due  to 
non-volatile  salts, 
e.g.,  cai'bonates  of 
soda  or  potash. 
^m^^Aoieri'c  rmcii tori  (seldom  seen)  =  urine  turns 
Blue  litmus  paper  red. 
Red       ,,       „  blue. 

QUAXTITATIVB   ESTIMATION  OF  THE  AciDlTY. 

N'ormalljr,  total  aciditj^  of  daily  excretion  =  1-5 

to  2  grammes  estimated  as  oxalic  acid. 
The  acidity  is  usually  estimated  as  oxalic  acid. 
Solutions  required. 
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(1)  Standard  oxalic  acid  solution.     This  is 

made  by  dissolving  6"3  grammes  pure 
oxalic  acid  in  distilled  water,  and  dilut- 
ing to  one  litre  :  Ten  c.c.  of  this  solu- 
tion therefore  contain  0"063  gramme  (63 
milligrammes)  of  oxalic  acid. 

(2)  Decinormal  solution  of  caustic  soda  stand- 

ardised, so  that  each  c.c.  must  be  equal 
to  0'0063  gram,  oxalic  acid. 
To  standardise  it   proceed  as   follows : 
Measure  by  a  pipette  10  c.c.  of  the 
oxalic  acid  solution,  and  place  it  into  a 
beaker.    Add  a  few  drops  of  tincture  of 
litmus,  which  colours  it  red.     In  a 
burette  have  the  caustic  soda  solution, 
and  run  it  into  the  acid  solution  till  it 
becomes  blue.     Read  off  the  amount 
added.    Suppose  7  c.c.  have  been  used. 
Then  7  c.c.  soda  solution  must  be  equal 
to  0-063  gram,  oxalic  acid.    It  is  too 
strong,  and  must  be  diluted  thus — 700 
c.c.  soda  solution  are  diluted  to  1  litre, 
and  now  again  we  try,  and  so  proceed 
till  each  c.c.  of  the  soda  solution  is 
exactly  neutralised  by  1  c.c.  oxalic  acid 
solution. 

Method.  Place  10  c.c.  urine  in  a  beaker,  and  run 
into  this  from  a  burette  the  standard  solution  of 
caustic  soda  till  a  drop  removed  and  placed  ou 
blue  litmus  paper  no  longer  reddens  it,  or  if 
placed  on  red  litmus  paper,  no  longer  blues  it. 


The  Urine. 


197 


Head  off  the  amount,  and  the  calculation  is 
therefore  easy,  each  c.c.  soda  solution  being- 
equal  to  6-3  milligrammes  oxalic  acid,  multiply 
the  number  of  cubic  centimetres  used  by  0-0063, 
and  the  result  is  the  degree  of  acidity  in  10  c.c. 
urine. 

If  expressed  as  acid  phosphate  of  sodium 
(NaH2P04),  each  c.c.  of  the  standard 
soda  solution  is  equal  to  0*012  gram. 


TABLE  FOR  CALCULATING  ACIDITY  OF  URINE  WHEN 
ESTIMATED  AS  OXALIC  ACID. 


Number  of  c.c.  soda 
solution  11  sell  to  neu- 
tralise lU  c.c.  urine. 

Oxalic  acid 
(per  lOUc.c). 

Number  of  c.c.  soda 

aUiULlUil  USet-l  llcLl 

tralise  10  c.c.  urine. 

Oxalic  acid 

|Jt:I  LcllL'. 

(per  100  c.c). 

1 

0-063 

3-8 

0-2394 

1-1 

0-0693 

3-9 

0-2457 

1-2 

0-0756 

4 

0-2520 

1-3 

0-0819 

4.1 

0-2583 

1-4 

0-0882 

4-2 

0-2646 

1-5 

0-0946 

4-3 

0-2709 

1-6 

0-1008 

4-4 

0-2772 

1-7 

0-1071 

4-5 

0-2835 

1-8 

0-1134 

4-6 

0-2898 

1-9 

0-1197 

4-7 

0-2961 

2 

0-1260 

4-8 

0-3024 

2-1 

0-1323 

4-9 

0-3087 

2-2 

0-1386 

5 

0-3150 

2-.3 

0-1449 

5-5 

0-.3465 

2'4 

0-1512 

6 

0-3780 

2-5 

0-1575 

6-5 

0-4095 

2-6 

0-1638 

7 

0-4410 

2-7 

0-1701 

7-5 

0-4725 

2-8 

0-1764 

8 

0-5040 

2-9 

0-1827 

8-5 

0-5355 

3 

0-1890 

9 

0-5670 

3-1 

0-1953 

9-5 

0-5985 

3-2 

0-2016 

10 

0-6300 

3-3 

0-2079 

10-5 

0-6615 

3-4 

0-2142 

11 

0-69.30 

3-5 

0-2205 

11-5 

0-7245 

3-6 

0-2268 

12 

0-7560 

3-7 

0-2.331 
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TABLE  FOE  ESTIMATING  ACIDITY  OP  URINE  WHEN 
ESTIMATED  AS  ACID  PHOSPHATE  OP  SODIUM. 


Number  of  c.c.  soda 
solution  used  to  neu- 
tralise 10  c.c.  urine. 

Acidsotlium 
phosphate 
per  cent,  (per 
100  c.c.  urine). 

Number  of  c.c.  sods, 
solution  used  to  neu- 
tralise 10  c.c.  urine. 

Acid  sodium 
phosphate 
per  cent,  (per 

1 

0-12 

3-8 

0-456 

1-1 

0-1.32 

3-9 

0-468 

1-2 

0-144 

4 

0-48 

1-3 

0-156 

4-1 

0-492 

1-4: 

0-168 

4-2 

0-504 

1-5 

0-180 

4-3 

0-516 

1-6 

0-192 

4-4 

0-528 

1-7 

0-204 

4-5 

0-540 

1-8 

0-216 

4-6 

0-552 

1-9 

0-228 

4-7 

0-564 

2 

0-240 

4-8 

0-576 

2-1 

0-252 

4-9 

0-588 

2-2 

0-264 

5 

0-60 

3-3 

0-276 

5-5 

0-66 

2-4 

0-288 

6 

0-72 

2-5 

0-300 

6-5 

0-78 

2-6 

0-312 

7 

0-84 

2-7 

0-324 

7-5 

0-90 

u  ooo 

a 
o 

2-9 

0-.348 

8-5 

1-02 

3 

0-36 

9 

1-08 

3-1 

0-372 

9-5 

1-14 

3-2 

0-384 

10 

1-2 

3-3 

0-.396 

10-5 

1-26 

34 

0-408 

11 

1-32 

3-5 

0-420 

11-5 

1-38 

3-6 

0-432 

12 

1-44 

3-7 

0-444 

Increased  Acidity. 

(1)  Concentrated  urines. 

(2)  After  prolonged  exercise. 

(3)  After  flesh  diet. 
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(-1:)  Before  ordinary  meals  ("  acid  wave  "). 

(5)  After  taking  acids. 

(())  Acute  fevers  ;  rheumatic,  scarlet,  etc. 

(7)  Gout. 

(8)  Diabetes. 

(9)  Scurvy. 

(10)  Certain  dyspepsias — may  be  an  absolute 
increase. 
Lessened  Acidity  or  Alkaliriitij. 

(1)  Ammoniacal  decomposition  —  putridity  — 

cystitis,  etc. 

(2)  Vegetable  diet. 

(3)  Alkaline  salts  or  organic  acids. 

(4)  After  ordinary  meals  ("alkaline  wave  "— 

maximum,  S-i  hours  after  food), 
(o)  Anosmia,  simple  and  pernicious. 

(6)  Certain  dyspepsias. 

Specific  Gravity. 

Normally,  1017-20,  but  varies  greatly  according 

to  amount  of  dissolved  matters. 
Estimation  by  JJrinometer. 

Place  a  quantity  of  urine  sufficient  to  float  the 
urinometer  in  a  vessel  a  good  deal  wider  than 
the  instrument,  so  that  it  may  not  touch  the 
sides  at  any  point.  Carefully  immerse  the  urin- 
ometer (taking  care  not  to  let  it  drop  in,  as  the 
glass  bulb  at  the  foot  is  easily  broken),  and 
allow  it  to  come  to  rest.  In  reading  the  index, 
be  careful  to  read  it  at  the  level  of  the  lower  edge 
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of  the  meuiscua,  formed  by  the  urine  and  the 
glass  stem,  as  this  is  the  true  water  level. 
Gorrectiooi. 

If  the  reading  be  taken  before  the  urine  has 
cooled  down  to  the  temperature  at  which  the 
urinometer  is  graduated  for  use  (and  which  is 
marked  upon  it),  a  correction  is  required,  thus  : 
Take  the  temperature  ;  add  1°  of  specific  gravity 
to  that  indicated  by  the  instrument  for  each  7° 
of  temperature  F.  above  that  from  which  the 
urinometer  is  graduated. 

Deficient  Quantity  of  Urine. 

If  there  be  not  enough  urine  to  float  the  urin- 
ometer, then  dilute  it  with  distilled  water  in 
definite  proportions,  and  from  this  calculate  the 
specific  gravity.  Thus  —  if  we  add  as  much 
water  as  there  is  urine,  and  the  Sp.  Gr.  is  found 
to  be  1009,  then  the  urine  itself  must  have  a 
Sp.  Gr.  of  1018. 

Test  each  urinometer  to  see  if  it  is  correctly  gradu- 
ated by  immersing  it  in  distilled  water  at  60*^  F. , 
when  it  should  stand  at  1000°  on  the  scale. 

High  Specific  Gravity. 

(1)  Concentrated  urine. 

(2)  After  much  nitrogenous  food. 

(3)  Urea,  urates,  uric  acid  in  large  amount. 

(4)  Acute  Bright's  disease. 

(5)  Diabetes  mellitus. 
Diminished  Specific  Gravity. 

(1)  Polyuria  from  drinking  much  fluid. 
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(2)  Diabetes  insipidus. 

(3)  Chronic  Bright's  disease. 

Granular. 
Waxy. 

Rote. — A  sudden  fall  in  specific  gravity 
without  a  coi'responding  rise  in 
the  amount  of  urine  passed  (as 
happens  in  acute  fevers  or  ne- 
phritis) is  a  grave  symptom  = 
failure  of  excretion  of  excre- 
mentitious  salts. 


Total  Solids  in  Urine. 

Normally — total  daily  excretion  =  .50  gram. 
— 1|  ounces. 
Estimation. 

Rough.  (1)  Multiply  the  last  two  figures  of  the 
specific  gravity  by  2,  and  the  re- 
sult shows  grammes  of  total  solids 
per  1000  c.c.  (co-efficient  of  Trapp). 
Exavijjle.    Sp.  Gr.,  1015  =  30 
grammes  per   litre.  Total 
daily    excretion    of  urine, 
1600  c.c.     .-.  30  X  1-6  =  48 
grammes. 

(2)  If  specific  gravity  be  above  102.5, 

multiply  the  last  two  figures  by 
2"33  (co-efficient  of  Haser  and 
Christison). 

(3)  If  the  last  two  figures  of  the  specific 
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gravity  be  multiplied  by  the  num- 
ber of  ounces  of  urine,  the  result 
gives  the  total  solids  per  24  hours 
in  grains. 

Examj^le.  Specific  gravity, 
1024.  Amount  of  urine,  .50 
ounces.  .-.  24  x  50  =  1200 
grains. 

Exact.  Into  a  platinum  (or  other)  basin  of 
known  weight  place  50  c.c.  urine, 
and  evaporate  to  dryness  on  a  water 
bath.  Then  weigh  ;  when  two  succes- 
sive weighings  give  the  same  result 
the  operation  is  finished,  subtract  the 
weight  of  the  basin,  and  the  remain- 
der is  the  total  solids  per  50  c.c.  of 
urine. 


Table  fob  Calculating  Total  Solids  from  Specific 
Gbavity  (Haseb's  Co-efficient). 

Specific  Gravity.    Grammes  of  Solids  per  1000  c.c.  Urine. 

1011  25-63 

1012  27-96 

1013  30-29 

1014  32-62 

1015  34-95 

1016  37-28 

1017  39-61 

1018  41-94 
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Specific  Gravity.    Grammes  of  Solids  per  1000  c.c.  Urine. 


1019 

44-27 

1020 

46-60 

1021 

4S-93 

1022 

51-26 

1023 

53-59 

1024 

65-92 

1025 

58-25 

1026 

60-58 

102/ 

62  9 1 

1028 

65-24 

1029 

67-57 

1030 

69-90 

Increase  of  Total  Solids. 

(1)  Certain  forms  of  dyspepsia. 

(2)  Increased  excretion  of  urates. 
Decrease  of  Total  Solids. 

(1)  Mental  depression. 

(2)  Certain  kidney  diseases. 

Congestion. 

Acute  Bright's  disease. 

Chronic    „  „  (sometimes). 

Renal  Inadequacy. 

r.  Deposits  in  Urine. 
1.  Coloured. 

(a)  Pink,  brick  red,  orange,  salmon  coloured, 
vermilion,  or  dark  brown  granular  de- 
posit. 

=  amorphous  urates. 


ClUitcal  Di(i<rn()sis. 

2'ests  (a)  Warm  in  test  tube  =  dissolve. 
Urine  acid, 
(y)  Add  acid  =  no  change  (com- 
pare phosphates). 
{/>)  Red  cayenne  pepper  grains  at  bottom  and 
on  sides  of  glass  =  uric  acid. 
Tests  (1)  Urine  acid. 
(2)  Microscopic. 

(c)  Dirty   brown,    chocolate,    or   red  deposit 

(specially  if  in  clots)  =  blood. 
Tests  (a)  Microscope. 

(y8)  Guaiacum  (p.  264). 
(y)  Spectroscope  (p.  266). 

(d)  Yellow  =  urate  of  sodium  (rare). 

Test  (a)  Urine  acid. 
(^)  Microscope. 

.  White  or  Colourless  Deposits. 

(a)  Mucus  =  light  cloud  or  denser  deposit  at 

bottom  of  vessel.  Found  in  almost  all 
urines  on  standing. 

Tests  (a)  Moves  freely  about. 
(/3)  Acetic  acid  (p.  260). 

(b)  White  =  earthy  phosphates  —  often  with 

scum  on  surface.  Usually  mixed  with 
mucus. 

Tests  (a)  Urine    alkaline,    neutral  or 
feebly  acid. 
(/3)  Add  acid  =  dissolves, 
y)  Increased  opacity  on  heating. 
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(c)  Wliitish-yellow  tenacious  deposit  =  pus. 
Tests  (a)  Microscope. 

Decant  urine,  and  to  sediment 
add  an  equal  volume  of 
liquor  potassii  =  great  vis- 
cidity, so  that  vessel  may 
be  inverted  without  its 
escape. 

{d)  White  undulating  well-defined  layer  on  sur- 
face of  mucus,  or  as  fine  lines  resembling 
scratches  on  sides  of  the  glass  =  oxalate 
of  lime. 

Test — Microscope. 
{(')  White  (usually  with  phosphatic)  =  urate  of 
ammonium  (rare). 
Test — Microscope. 


CHEMICAL  EXAMINATION^  OF  THE  URINE. 

The  most  important  substances  which  are  de- 
tected by  chemical  examination  of  the  urine  are  : — 
1.  Urea. 
'1.  Uric  acid. 

3.  Hippuric  Acid. 

4.  Creatinin. 

5.  Xanthin. 

6.  Acids. 

7.  Pigments. 

8.  Mineral  matters. 
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UREA  (C0N,H4). 

Urea  is  the  chief  product  of  proteid  cliange  wliich 
goes  on  in  the  living  body. 

It  is  freely  soluble  in  water,  so  is  nfvfr  found 
as  a  deposit. 

Carbonic  acid  and  ammonia  are  both  excretory 
products  of  the  body,  and  so  urea  is  closely 
allied  to  them.  Urea  can  undergo  hydration,  as 
wljen  acted  upon  by  the  torula  ure<F,  and  then 
becomes  carbonate  of  ammonia  (alkaline  decom- 
position of  urine) — thus  : — 

fOH         _    (NH.,  fNH.O 

carboxyl  Carboxyl 
hydroxyl.  Amidogen. 


carbonate  of 

carbonic  acid.  Urea.  ammonia. 

Detection  of  Urea  in  anij  liifnid. 

(1)  Evaporate  down  the  liquid. 
Add  equal  volume  of  nitric  acid. 
Crystals  of  nitrate  of  urea  separate. 
Microscope  shows  these  as  octahedra,  hexa- 
gons, lozenges,  or  rhombic  plates. 

(2)  Evaporate  down  the  liquid. 
Place  a  drop  on  a  microscope  slide. 

Lay  a  cotton  thread  on  this,  and  apply  cover- 
glass. 

Moisten  end  of  thread  with  nitric  acid. 
Microscope  shows  hexagonal  plates  of  nitrate 
of  urea  along  the  sides  of  the  thread. 
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Dailij  Excretion. 

Varies  much  with  amount  of  nitrogenous  food 
taken. 

Forms  2-4  per  cent,  in  urine. 
Averages  30-40  grammes  =  500  grains. 

Forms  nearly  one-half  of  the  total  solids, 
and  so  may  roughly  be  calculated  from 
them. 

Varidtiom  in  Amount. 
To  determine  the  variations  of  urea  excretion  is, 
perhaps,  the  most  important  of  clinical  obser- 
vations, as  the  degree  of  variation  is  an  index 
of  the  amount  of  tissue  change  going  on  in 
the  body. 

Increased  Excretion. 

(a)  After  much  nitrogenous  food. 

(0)  Fevers,  where  great  tissue  waste  goes  on. 

(c)  Eeaction  stage  of  cholera. 

((I)  Copious  drinking  of  water. 

(e)  Diabetes  mellitus. 

Hardly,  if  at  all,  increased  after  muscular  exer- 
cise. 

Dill  I  i  1 1  ish  ed  Exci  'e  t  io  n . 
(n)  Carbohydrate  diet. 
{I>)  During  rest. 

(f)  Acute  nephritis — sudden  diminution  is  of 

great  clinical  importance  (as  showing- 
failure  of  renal  excretion). 
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(d)  Chronic  renal  diseases. 

Ursemia. 
(f)  Chronic  wasting  diseases. 
(./")  (Jhronic  alcoliolism. 
(//)  Hepatic  diseases, 
(/i)  Algide  stage  of  cholera. 

Qtuintitativp  Estimation  of  the.  Urea  Excreted. 

The  naethod  usually  employed  is  that  of 
Hiifner. 

This  depends  on  the  splitting  up  of  urea  by 
means  of  a  solution  of  hypobromite  or  hypo- 
chlorite of  sodium,  and  estimating  the  urea 
from  the  amount  of  nitrogen  given  off. 

The  reaction  may  be  represented  as  follows  : — 
C0N.,H4  +  3NaBrO  =  .3NaBr  +  N.,  +  CO^  +  2H2O. 
(Urea.)  (Hypobromite  (Bi-ornide 
of  Soda.)     of  Soda.) 

In  practice  one  gramme  urea  gives  off  371  c.c. 
of  nitrogen  (the  carbonic  acid  is  not  estimated, 
as  it  is  absorbed  by  the  caustic  soda  solution). 

Certain  other  nitrogenous  substances  in  the 
urine,  as  kreatinin,  uric  acid,  ammonia  salts, 
etc.,  give  up  nitrogen  when  acted  on  by  the 
hypobromite  solution  ;  but,  as  the  amount  is  so 
small,  it  may  for  practical  piirposes  be  over- 
looked. 
Hei/'uisites. 

(1)  Solution  of  hypobromite  of  soda.    This  must 
be  freshly  prepared,  and  is  made  as  follows : 
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Dissolve  100  gmmmes  caustic  soda  in  250 
c  c.  water,  allow  to  cool,  and  add  25  c.c. 
of  bromine  (bromine  is  sold  in  tubes  con- 
taining 25  c.c.  These  are  broken  inside 
a  bottle  containing  the  caustic  soda  solu- 
tion to  avoid  escape  of  the  fumes).  There 
is  free  caustic  soda  in  the  solution  after 
it  is  made,  and  so  the  carbonic  acid  liber- 
ated from  the  urea  is  at  once  combined 
to  form  the  carbonate  of  soda,  as  already- 
described. 

(2)  Burette  graduated  into  cubic  centimetres, 

and  immersed  in 

(3)  (xlass  cylinder  of  equal  length  containing 

water. 

(4)  (rlass  flask  with  indiarubber  stopper,  and 

with  mark  at  height  for  indicating  15  c.c. 

(5)  Indiarubber   tube    connecting    flask  with 

graduated  tube. 

(6)  Glass  tube  marked  at  height  of  5  c.c. 

(7)  Basin  of  cold  water  in  which  to  immerse 

flask. 

JVote. — If  albumin  be  present  in  the 
urine,  remove  it  by  acidu- 
lating, boiling,  and  filter- 
ing. Then  use  the  cooled 
filtrate  for  estimating  the 
urea. 

Method. 

(a)  Place  25  c.c.  hypobromite  solution  in  flask. 
14 
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(/j)  into  tube  (6)  place  5  c.c.  urine  to  he  ex- 
amined, and  holding  it  by  forceps,  place  it 
carefully  into  the  flask  containing  the 
liypobi-omite  solution,  taking  care  that 
none  of  the  urine  is  spilled  amongst  tlie 
soda  solution. 

(c)  Now  connect  flask  with  burette  by  inserting 

the  iudiarubber  cork  which  is  connected 
to  the  top  of  the  burette  by  means  of  an 
elastic  tube. 

(d)  Level  water  in  burette  with  that  outside  by 

sliding  the  burette  up  or  down,  or  by 
opening  clip  at  top  of  burette,  if  one  is 
present.  Read  off  the  figure  on  the  index 
at  this  level. 

(e)  Carefully  incline  the  flask  (4),  so  that  the 

urine  runs  out  of  the  tube  (6),  and  mixes 
with  the  hypobromite  solution.  Shake 
them  well  together.  Gas  is  evolved  in 
great  amount,  and  depresses  the  water  in 
the  burette. 

(/)  Place  the  flask  in  the  basin  of  water,  and 
leave  all  for  15  minutes. 

{g)  Now  restore  the  water  level  by  raising  the 
burette,  and  again  read  off"  the  figure  on 
the  index  at  this  jjoint. 

(A)  See  how  many  cubic  centimetres  of  gas  have 
been  evolved.  Suppose  in  this  case  it  has 
been  35  c.c.  The  number  of  cubic  centi- 
metres of  nitrogen  thus  obtained  was  from 
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5  c.c.  urine.    If  so,  liow  many  would  have 
been  evolved  from  the  total  urine  ex- 
creted ?     Suppose  1600  c.c.  urine  have 
been  passed  in  the  24  hours.  Then 
5  :  1600  :  :  35  :  X  =  11200  c.c, 
but  371  c.c.  of  nitrogen  are  obtained  from 
one  gramme  urea — so 
371  :  11200  :  :  1  :  X  =  30-1  s  granmies 
urea  in  24  hours. 

Practically  not  so  much  nitrog-en  is  yiven 
otF,  and  really  only  354  c.c.  N.  are  ob- 
tained from  one  gramme  of  urea. 

If  it  be  found  that  the  urea  exceeds  3°/  , 
then  another  estimation  should  be  performed 
with  urine  diluted  with  its  own  volume  of 
water — the  result  being  multiplied  by  two. 
Note. — In  ordinary  clinical   work   it  is  not 
necessary  to  make  a  correction  in 
the  volume  of  the  gas  for  tem- 
perature and  pressure.      If  it  be 
required  to  make   this  correction 
employ  this  formula — 

V  =  -p^  where  V  is  the  volume  de- 
sired at  O''  C.  and  760  m.m.  height  of 
mercury  ;  v  =  volume  read  off;  i'  = 
pressure  of  760  m.m.  of  mercury ;  p  = 
atmospheric  pressure  of  room  ;  T  =  abso 
lute  temperature  -  273°  C.  ;  t=  temperature 
of  room  +  273°  C.    In  the  above  case,  sujj- 
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pose  barometer  be  750  m.ni.,  and  tempera- 
ture of  room  15°  C,  then — 
3o  x^^O  X  273  _ 

760  X  288      ~  ^'^ 
that  tlie  vokime  of  nitrogen  evolved  from 
5  CO.  urine  in  this  case  wonld  have  been 
(not  35  c.c.)  but  32*7  c.c.,  and  from  the 
total  urine  excreted  (1600  c.c.)  10464  c.c. 
Consequently  the  amount  of  urea  excreted 
in  24  hours  when  corrected  amounts  to 
28-2  grammes. 
(lerrard's  Apparatus  for  Estimation  of  Urea  is 
very  often  used  and  is  very  easily  manipulated. 
It  gives  the  result  as  urea  percentage. 


Fig.  48.— Apparatus  kor  Estimation  of  Urea. 
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The  mode  of  using  it  is  as  follows  : — 

(1)  Make  the  water  level  (at  zero  mark)  in  both 

tubes  by  sliding  the  small  tube  (c), 
which  is  attached  by  a  clip  to  the  gradu- 
ated tube  (t/),  up  or  down. 

(2)  Into  the  bottle  {A)  place  25  c.c.  of  freshly 

prepared  hypobromite  of  soda  solu- 
tion. 

(.3)  Into  the  small  tube  [/>)  place  5  c.c.  of  urine 
to  be  examined. 
Take  hold  of  it  with  a  pair  of  forceps,  and 
cautiously  place  it  in  the  bottle  {A)  con- 
taining the  hypobromite,  not  allowing 
them  to  mix  in  the  slightest. 

(4)  Screw  the  indiarubber  cork  into  the  bottle 

{A),  and  so  attach  it  to  the  graduated 
tube  by  the  indiarubber  tube  which  con- 
nects them.  This  disturbs  the  water 
level,  so  bring  it  back  to  zero  by  open- 
ing the  clip  (e)  at  the  top  of  the  gradu- 
ated tube. 

(5)  See  that  all  is  air-tight.    Now  tilt  the  bottle, 

and  thoroughly  mix  the  urine  with  the 
hypobromite  solution. 
Place  the  bottle  in  a  basin  of  cold  water,  and 
allow  all  to  stand  for  15  minutes. 

(6)  Bring  the  water  in  both  tubes  again  to  the 

same  level  by  sliding  the  small  one  (c) 
down,  and  read  off  the  percentage  of 
urea. 
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From  tliis  it  is  easy  to  calculate  thu  u)'oa 
in  the  total  urine  excreted  daily. 

Example.    Percentage  of  urea  is  1'5. 
Total  amount  of  urine,  1600  c.c.  Then 
100  :  1600  :  :  1-5  :  x  =  24  grammes 
urea. 

Expressed  as. Grains. 

If  it  be  required  to  express  this  as  grains  per 
ounce,  the  following  table  of  equivalents  which 
I  have  made  up  vaciy  be  consulted.* 

The  total  excretion  of  urea  per  diem  is  ob- 
tained by  multiplying  the  number  of  grains  per 
ounce  by  the  number  of  ounces  of  urine  passed 
in  the  twenty-four  hours. 

Example.  The  ureometer  gives  1"5  per 
cent.  urea.  This  is  equal  to  6-5  grains  per 
ounce.  The  total  excretion  of  urine  was  50 
ounces — so  6-5  x  50  =  325  grains  urea  ^^er 
diem. 

*  A  rough  method  of  converting  the  percentage  into  grains 
per  ounce  is  to  multiply  it  by  4-4 — e.g.,  1-5  per  cent.  =  6-6  grains 
per  ounce. 
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Table  of  E(/uivalcnts. 


Urea  per 

Grains  per 

Urea  per 

Grains  per 

Urea  per 



Grains  pe 

cent. 

ounce. 

cent. 

ounce. 

cent. 

ounce. 

0-05 

0-218 

1-55 

= 

6-777 

3-1 

— • 

0-1 

— 

0-437 

1-6 

= 

6-997 

3-15 

— - 

Id  744 

0-15 

= 

0-656 

1-65 

= 

7-215 

3-2 

— 

13  9faii 

0-2 

= 

0-874 

1-7 

7-434 

3-25 

— 

14  lb(J 

0-25 

= 

1-093 

1-75 

= 

7-652 

3-3 

— 

]  4  oyo 

0-3 

1-312 

1-8 

— 

7-871 

3-35 

14  bio 

0-35 

— 

1-530 

1-85 

= 

8-089 

3-4 

— 

14-834 

0-4 

1-749 

1-9 

= 

8-309 

3-45 

— 

15  052 

04-5 

= 

1-968 

1-95 

— 

8-527 

3-5 

— 

15-270 

0-5 

— 

2-186 

2 

8-748 

3-55 

15-488 

0-55 

= 

2-405 

2-05 

8-966 

3-6 

— 

15-710 

0-6 

= 

2-624 

2-1 

= 

9-184 

3-65 

— 

15-928 

0-65 

= 

2-842 

2-15 

9-400 

3-7 

— 

1,6-146 

0-7 

— 

3-061 

2-2 

= 

9-618 

3-75 

— 

16-364 

0-76 

= 

3-280 

2-25 

= 

9-836 

3-8 

- 

16-582 

0-8 

3-498 

2-3 

= 

10-054 

3-85 

— 

16-806 

0-85 

3-717 

2-35 

= 

10-272 

3-9 

17-024 

0-9 

= 

3-936 

2-4 

10-490 

3-95 

— 

17-262 

0-95 

= 

4-154 

2-45 

10-708 

4 

— 

17-480 

1 

= 

4-373 

2-5 

10-9.34 

4-05 

— 

17-698 

1-05 

4-571 

2-55 

11-150 

4-1 

17-906 

1-1 

4-8 

2-6 

11-350 

4-15 

18-124 

1-15 

5-029 

2-65 

11-568 

4-2 

18-342 

1-2 

5-247 

2-7 

11-786 

4-25 

18-560 

1-25 

5-465 

2-75 

12-004 

4-3 

18-778 

1'3 

5-685 

2-8 

12-222 

4-35 

18-996 

1-35 

5-903 

2-85 

12-440 

4-4 

19-214 

1-4 

6-122 

2-9 

12-654 

4-45 

19-432 

1-45 

6-340 

2-95 

12-874 

4-5 

19-650 

1-5 

6-560 

3-0 

13-090 

4-55 

19-868 

1-52 

6-61 

3-05 

13-308 

The  method  of  calculation  is  as  follows  :  The 
ureometer  gives  it  as  grammes  urea  per  100  c.c. 
urine.  Now  there  are  28-349  c.c.  in  one  ounce. 
Suppose  there  has  been  1'5  per  cent,  urea,  100 
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CO.  :  28-34  :  :  l  o  per  cent,  urea  :  x  =  0-425 
grammes  urea  in  one  ounce.  There  are  15-4 
grains  in  one  gramme,  so  multiply  0-425  by 
15-4  =  6-56  grains  per  ounce. 

Ureometer  of  Dornnw  and  Thumjield  {m&nu- 
factured  by  Southall)  is  also  often  used.    It  con- 


FlG.  49. — UUEOMETER  OF  DORBMUS. 

sists  of  a  curved  tube  graduated  at  the  upper 
part,  so  that  each  division  is  equal  to  0-001 
gramme  urea  in  1  c.c.  of  urine.  The  method  of 
vising  it  is  to  fill  the  curved  tube  up  to  the  mark 
with  the  sodium  hypobromite  solution,  then  the 
bend  and  bulb  are  filled  with  water.  One  cubic 
centimetre  of  urine  is  introduced  into  the  tube 
by  means  of  a  sucker  pipette,  which  is  curved 
at  its  end,  so  as  to  curve  roimd  the  bend  of  the 
larger  tube.  As  the  urine  rises  through  the 
hypobromite  solution,  the  urea  it  contains  is  de- 
composed, and  the  nitrogen  collects  at  the  upper 
part  of  the  tube.  The  percentage  of  urea  is  ob- 
tained by  multiplying  the  amount  of  nitrogen  so 
got  by  100. 
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Liebig's  Nitrate  of  Mercm'ji  process  is  still  em- 
ployed by  many,  though  more  troublesome,  and 
not  nearly  so  accurate  as  the  hypobromite  method. 

URIC  ACID  (C,,H,N403). 

Normal  daily  excretion,  0"2-I  gramme. 
Occurs  in  very  acid  urines. 

as  small  reddish  brown  grains  (cayenne 
pepper)  on  sides  and  bottom  of  vessel. 
Microscofjically. 

Colom-,  pale  yellow  (almost  always). 

Reddish — if  in  large  crystals. 
Shape — very  vai'ious. 

Needles,  lozenges,  rosettes,  spindles, 
cubes,  cylinders,  slabs,  dumb-bells, 
balls,  sheaves,  etc. 
Increased  Amount. 

(1)  Deficiency  of  alkali  in  blood  or  urine. 

(2)  After  much  animal  food. 
(.3)  In  febrile  conditions. 

(4)  When  action  of  skin  is  checked,  e.g.,  cold 

weather,  extensive  skin  disease. 

(5)  Heart  or  lung  disease  obstructing  circulation. 

(6)  Gout,  after  acute  attack  is  over. 

(7)  Liver  diseases. 

(8)  Blood  diseases,  e.g.,  Scurvy. 

Leucocytheemia. 
Pernicious  Antemia. 
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Diminished  Excri'tiou . 

(1)  Vegetable  diet. 

(2)  After  certain  drugs,  salts  of 

Iodine,  lithium,  benzoic  acid. 

(3)  Chronic  kidney  disease. 

(4)  Gout,  before  acute  attack. 

(5)  Diabetes. 

5STS. 

Qaalitative. 

(a)  Microscope — characteristic  crystals. 

Murexide  test  (also  applicable  to  urates). 
Evaporate  nearly  to  dryness  five  drops  of 

urine  in  a  porcelain  basin. 
Add  a  drop  of  strong  nitric  acid,  and  heat  to 

dryness  =  reddish  brown  deposit. 
Allow  to  cool.  Then  hold  it  over  the  vapour 
of  ammonia,  or  place  a  drop  of  liquid  am- 
monia on  it  =  deep  red  purple  tint  (a  drop 
of  caustic  potash  gives  a  violet  tint,  or,  if 
used  after  the  ammonia,  a  purple  blue), 
(y)  Garrod's  Thread  Test. 

Evaporate  2  c.c.  urine  in  a  watch-glass  to  a 
small  volume  along  with  a  few  drops  of 
glacial  acetic  acid,  and  one  or  two  threads. 

The  microscope  shows  uric  acid  crystals 
on  the  sides  of  the  thread. 
(S)  SchifTs  test. 

Dissolve  the  crystals  in  a  solution  of  carbonate 
of  soda.  Moisten  a  filter  paper  with  nitrate 
of  silver  solution,  and  on  adding  a  drop  of 
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the  alkaline  solution   a  black  8pot  of  re- 
duced silver  appears. 
Qnantitativi:  (Rough  Method). 
Heintz's  Method. 

Add  10  c.c.  hydrochloric  acid  to  200  c.c.  urine. 
Shake  and  set  aside  for  one  or  two  days. 
Then  filter  through  filter  paper  of  known  weight. 
Wash  crystals  on  filter  with  distilled  water. 
Dry  in  warm  chamber,  and  weigh  till  weight 

remains  constant. 
Deduct  weight  of  filter  paper  =  weight  of  uric 

acid  in  200  c.c.  urine. 
(As  all  the  uric  acid  is  not  precipitated  by 
this  method — add  0'0038  gram  as  uric  acid 
for  every  100  c.c.  urine.) 


URATES  (LITHATES). 

Two  forms  (1)  Amorphous  salts. 

(2)  Crystalline 
They  form  the  commonest  deposit  which  is  found, 
and  occur  as — 

Urate  of  soda  (chiefly). 
Urate  of  potash. 

Ammonium  and  calcium  urate  in  small 
amount. 

(1)  Amorphous. 

Colour — Almost    always  coloured  by  urinary 
pigments. 
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CI iiiicii!  D'ui<^]i(>sis. 


Brick  red — usually. 
White. 

Piuk,  vermilion — orange. 
Purplish. 

Deposition — Only  occui-s  ris  urine  cools. 

If  urine  be  heated  they  redissolve 
(compare  phosphates). 
Microscopical  I II. 

Amorphous  yellow  granules. 

(2)  Orystalline  Urates — Seldom  met  with. 
{(i)  Urate  of  sodium  crystals. 

Microscopi.call  ij  —  Round  yellowish 
red  bodies  with 
small  project- 
ing spines. 
Occur  ( 1 )  In  gout  —of  serious  import, 
as  they  may  be  pi'ecipi- 
tated  in  the  renal  tu- 
bules. 
(2)  Certain  fevers. 
(5)  Urate  of  Ammonia — 

Rarely  found  in  fresh  urine.  Oc- 
curs along  with  phosphates  in 
alkaline  fermentation. 
Microscopically — Dark  brownish  red 
spheres  wuth  pro- 
jecting spines,  or 
as    dumb  -  bells 
((/.  v.). 


Urates.  ' 
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J)e/>'i.-<if  of  [Jrdte-i  found  iu 

(1)  Fevci-8  and  inflammations. 

(2)  Disorders  of  digestion. 

(3)  Cold  weather. 

(4)  ( 'oncentrated  urine. 
(.5)  Severe  exercise. 

(6)  After  much  animal  food. 

(1)  Dissolve  on  heating. 

(2)  Acid  added  causes  no  change. 

(3)  Murexide  test. 

(4)  Microscope. 

HippuRic  Acid. 

Nurinal  daily  excretion,  O'3-l  gramme. 
Occurs  as  hippurate  of  Sodium. 

Tests. 

Qiinlitatinc. 

(1)  Boil  with  few  drops  of  nitric  acid. 
Heat  to  dryness. 

Place  in  test  tube,  and  heat  =  smell  of  oil  of 
bitter  almonds. 

(2)  Boil  with  hydrochloric  acid  (  =  splitting  up 

of  hippuric  acid  into  benzoic  acid  and  glyco- 
cine). 

Add  excess  of  caustic  potash. 
Add  drop  of  dilute  copper  sulphate  solution 
=  deep  blue  colour,  unchanged  by  boiling. 


CI iiiictil  Didiriiosis. 


Q(uiu'itative. 

Evaporate  250  c.c.  fresh  urine  to  25  c.c. 
Mix  to 

Thick  paste  with  powdered  gypsum. 
Acidify  with  acetic  acid. 
Extract  with  ether. 
Evaporate  off  the  ether. 
Dissolve  residue  in  hot  water,  and  filter. 
Crystals  of  hippuric  acid  crystallise  out  on 
cooling. 

Weigh  these  =  hippuric  acid  in  250  c.c. 
urine. 
Increased  Exrreium. 

(1)  Vegetable  diet. 

(2)  After  taking  benzoic  acid  or  benzoates. 

(3)  Acute  fevers. 

(4)  Chorea. 

(5)  Diabetes  mellitus. 

(6)  Certain  hepatic  diseases. 
DecreasefL 

Animal  diet. 


KREATININ. 

It  is  derived  from  muscle  waste,  or  from  krea- 
tin  in  animal  food  consumed. 
Total  Daily  Excrntinn,  |-1  gramme. 

Crystallises  in  large  colourless  prisms. 


Krcdti  III  II . 
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Tests  . 

Qualifatiim. 

(1)  Weyl's  test. 

Make  a  fresh  dilute  solution  of  uitroprusside 
of  sodium  of  strength  equal  to  a  pale  red 
colour. 

Add  a  few  drops  of  this  to  some  urine,  and 
A  weak  solution  of  caustic  potash  drop  by 
drop  =  ruby  red  colour  if  kreatinin  be  pre- 
sent. 

Heated  with  glacial  acetic  acid,  colour  be- 
comes green,  and  then  blue. 

(2)  Jaffe's  test. 

Add   solutions   of   picric    acid  (moderately 

strong),  and  caustic  potash  to  the  urine. 
Heat  this  =  fine  red  colour  if  kreatinin  present. 
[Fallacij — Acetone  and  grape  sugar  give  a 

similar  reaction — so  test  for  these 
separately.) 

(3)  Take  250  c.c.  urine  and  precipitate  the  phos- 

phates by  adding  milk  of  lime  and  chloi-ide  of 
calcium  in  excess. 

Filter  and  evaporate  filtrate  to  small  l)ulk. 
Add  50  c.c.  absolute  alcohol. 
Set  aside  for  six  hours. 

Drop  in  10-15  M.  of  an  alcoholic  solution  of 

chloride  of  zinc. 
In  36  hours 

=  deposit  of  kreatinin  zinc  chloride  crystals, 
as  rosettes  or  groups  of  fine  needles. 


24 


CI  ill  ictd  D  iairnusis. 


Unanti/ativ. 

(1)  The  depth  of  colour  produced  in  Weyl'stest  may 

roughly  indicate  the  amount  present. 

(2)  Take  250  c.c.  urine,  and  proceed  as  in  test  No.  3. 
Allow  the  crystals  of  kreatinin  zinc  chloride  to 

precipitate  for  three  days  in  the  dark. 
Collect  on  a  weighed  filter. 
Wash  residue  with  90  per  cent,  alcohol. 
Dry  residue  on  filter,  and  weigh  both. 
Subtract  weight  of  filter  paper 

=  weight  of  kreatinin  zinc  chloride  in  250  c.c. 
urine. 

Calculation — 100  parts  of  this  salt  correspond 
to  62 '42  of  kreatinin. 

laci'fased  Excretion. 

(1)  Nitrogenous  animal  diet. 

(2)  Febrile  conditions. 

(3)  Diabetes  mellitus. 
I) hniiii>i]i  ec I  Exc  i -etion . 

(1)  Vegetable  diet. 

(2)  Wasting  diseases. 

(3)  Chronic  renal  diseases. 

(4)  Anivmia. 

(.5)  Tuberculosis,  etc. 

(6)  Diabetes  insipidus. 

(7)  During  convalescence. 

XANTHIN. 

Occurs  only  in  very  small  proportion  in  healthy 
urine. 


Hypo.xaiitli'ni . 
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May  be  found  as  waxy  crystalline  sediment, 

or  in  calculi  (rarely). 
Crystals — Lemon-shaped  plates . 

Tests. 

(1)  Dissolve  some  of  the  crystals  in  nitric  acid. 
Evaporate  to  dryness. 

Add  drop  of  caustic  potash,  yellow  becomes  red. 
Heat  =  reddish  violet. 

(2)  May  be  obtained  from  the  fluid  from  which  kreatinin 

was  precipitated  (Test  3). 
Add  to  this  fluid  ammonia  and  nitrate  of  silver  = 

precipitate. 
Redissolve  this  in  nitric  acid  (sp.  gr.  1-1). 
Crystals  of  compound  of  hypoxanthin  and  silver 

nitrate  form  on  cooling;. 
Filter  these  ofi^. 

Xauthin  and  nitrate  of  silver  are  in  the  filtrate. 
Add  ammonia  in  excess  = 

Xanthin  precipitated. 
(Remove  the  silver  by  adding  sulphuretted 
hydrogen  ;  and,  on  again  adding  ammonia, 
xanthin  is  obtained  in  amorphous  granules.) 

HYPOXANTHIN. 

This  maybe  obtained  fi-om  its  combination  with 
nitrate  of  silver  (as  was  formed  in  the  preceding 
test)  by  removing  the  silver  by  adding  sulphuretted 
hydrogen.  On  adding  ammonia  to  this  nitrate  of 
hypoxanthin,  crystalline  nodules  of  hypoxanthin 
are  obtained. 

15 


226 


Clinical  Diagnosis. 


URINARY  PIGMENTS. 

These  are— Indican  ) 

Urobilin   I  ^^^^-^^y- 


Urohajmato-porphyrin  small 
Uroery  thrill  /  amounts. 


Indican 
(Sulphindigotate  of  Sodium). 
Normal  daily  excretion,  0 •004-0-02  gramme. 
Tests. 

(1)  Add  5  c.c.  strong  hydrochloric  acid  to 

5  c.c.  urine  in  test  tube. 
Heat  = 

Reddish  to  purplish  violet  colour,  ac- 
cording to  amount  of  indican  present. 

(2)  Jaffe's  Test 

The  colour  in  the  above  test  is  deepened 
by  adding  a  solution  of  chloride  of  calcium 
drop  by  drop.  When  maximum  colour  is 
reached,  add  equal  volume  chloroform,  and 
shake. 

On  standing,  the  chloroform  extract  of 
indican  falls  to  the  bottom,  and  the  depth  of 
its  colour  may  be  taken  as  a  rough  quanti- 
tative test  of  the  amount  of  indican  present. 

(If  albumin  be  present  in  the  urine,  it 
must  first  be  removed  before  applying  this 
test.) 


Urinary  Pig))!Ciits. 
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(3)  McMiinn^  Method. 

Boil  together  equal  parts  urine  and  hydro- 
chloric acid  with  a  few  drops  of  nitric  acid. 
Allow  to  cool. 

Shake  up  with  chloroform  =  violet  extract. 
Examine   this    extract  by  spectroscope  = 

spectrum,  two  moderately  broad  bands, 

one  on  either  side  of  D. 
Increased  Excreti<in. 

(1)  All  kinds  of  intestinal  putrefaction,  e.g.  : — 

Constipatiou. 
Obstruction  of  bowels. 
Enteric  fever. 
Dysentery. 
Digestive  disorders. 
Septic  peritonitis. 

(2)  After  much  animal  food. 

(3)  Cancer  of  liver. 

(4)  Long-standing  suppurations,  empyema,  etc. 
(•5)  Tuberculosis. 

(6)  Cholera. 

(7)  Addison's  disease. 

(8)  Certain  drugs,  creasote,  turpentine. 

Urobilin. 

This  is  the  normal  colouring  matter  of  urine. 

When  present  in  large  amount  ("  urobilin  jaun- 
dice "),  the  urine  is  very  dark  in  colour,  and  gives 
a  froth  tinged  with  yellow  (so  resembling  bile 
pigment). 
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Tests. 

(1)  Add  ammonia  till  urine  is  alkaline  in  reaction. 
Filter. 

Add  few  drops  of  chloride  of  zinc  solution  = 
rose  colour  with  greenish  fluorescence. 

(2)  Add  chloroform  to  the  urine,  and  shake. 
Allow  to  settle,  and  decant  off  urine. 

Add  few  drops  of  iodine  solution,  and  then 
caustic  potash  =  green  fluorescence. 

(3)  Spectroscopic  Test. 

Decolorise  urine  by  shaking  up  with  ether. 

(a)  Acid  urine  shows  absorption  band  in 

green  and  blue  between  b  and  F,  and 
slightly  beyond  latter. 

(b)  Alkaline  vu-ine  shows  band  midway  be- 

tween h  and  F. 
Incnased  Excretion  (Urobilinuria). 

"  Febrile  Urobilin  "  is  not  quite  the  same  as 
normal  urobilin. 

(1)  Most  fevers,  specially  septic  fevers. 

Enteric. 

(2)  Hemorrhages,  intracranial,  or  in  other  situa- 

tions. 

(3)  Digestive  disorders. 

(4)  Cirrhosis  or  congestion  of  liver. 
(o)  Scurvy. 

(6)  Addison's  disease. 

(7)  Pernicious  ansemia  (very  diagnostic). 

(8)  Broncho-pneumonia  in  children. 


Inorganic  Matters  in  Normal  Urine. 
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UROH/EMATO-rOm^H  Y  Rl  NURIA . 

Appearance  of  Urine. 

In  a  thin  layer  =  brownish  red  colour. 

In  bulk  =  blackish  in  colour. 

Tests  (1)  Unchanged  by  boiling. 

(2)  Albumin  not  necessarily  present  (so  differ- 

ing from  hajmatinuria). 

(3)  Characteristic  spectrum  with  four  absorp- 

tion bands. 

Present  in 

(1)  Acute  rheumatism. 

(2)  Pneumonia. 

(3)  Measles. 

(4)  Enteric  fever. 

(5)  Addison's  disease. 

(6)  Inflammation  of  serous  membranes. 
L'ROERYTHRLN^  is  the  pigment  of  pink  urates. 

mOKGANIC  MATTERS  IN  NORMAL  URINE. 

There  are  present — 

Salts  of  hydrochloric  acid. 
Sulphuric 
Phosphoric  ,, 
Carbonic        ,,  (carbonates). 
Silicic  ,,  (silicates). 

Nitric  „  (nitrates). 

Nitrous  (nitrites). 
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I.  Chlorides. 

Hydrochloric  acid  is  never  free  in  urine. 
It  occurs  united  with  sodium,  and  to  a  lesser 
extent    with    potassium,    magnesium,  and 
ammonium. 
Chlorides  are  always  in  solution  in  urine. 
Dalh/  Excretion^l0-15  grammes  (140-200  grains). 
Increased  Excretion. 

(1)  After  muscular  exercise. 

(2)  „     taking  much  food  or  fluid. 

(3)  „        „         „     common  salt. 

(4)  During  absorption  of  exudations. 

(5)  Bright's  disease. 

(6)  Diabetes  insipidus. 

(7)  Ague. 
Diminished. 

(1)  In  all  fevers  (increased  after  crisis). 

(2)  Acute  pneumonia  (may  be  entirely  absent). 

(3)  Dropsies — general  or  local. 

(4)  Chronic  nephritis. 

(5)  Dyspepsia. 

(6)  Diarrhoea,  enteric  fever,  cholera. 

(7)  Pleurisy. 

(8)  During  the  night. 
Tests. 

Qualitative. 

(1)  Evaporate    a  drop  of   urine   on   a  glass 
slide. 

Examine    by    microscope  =  characteristic 
crystals  of  chloride  of  sodium  in  cubes 
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and  octahedra  or  rhombic  plates  (of  chlo- 
rine and  urea). 
(2)  Add  few  drops  nitric  acid  to  a  little  urine  in 
a  test  tube. 
Then  add  some  nitrate  of  silver  solution  = 
copious  white  precipitate  of  chloride  of 
silver. 

Then  add  ammonia  =  precipitate  I'edissolves. 

Or  add  nitric  acid  =  ,,  no  change. 
{Note. — If  albumin  be  present,  it  must 
first  be  removed  by  acidifying, 
boiling  and  filteiing  before 
applying  this  test.  The  nitric 
acid  is  first  added  to  prevent 
the  phosjjhates  from  precij^i- 
tating  the  silver.) 

Quantitative. 

(1)  The  preceding  test  may  be  used  as  a  rough 

method  of  estimating  the  amount  of  chlo- 
rides present.  Add  excess  of  nitrate  of 
silver,  so  as  to  precipitate  all  the  chlorine. 
Note  the  density  of  the  coagulum. 

If  few  chlorides  be  present  =  haziness  only. 

If  no       ,,       ,,       ,,     =  urine  clear. 

If  many   ,,       ,,       ,,     =  dense  coagulum. 

(2)  Mohr's  method. 

A  standard  solution  of  nitrate  of  silver  is  made 
by  dissolving  29-075  grammes  pure  nitrate  of 
sil  ver  in  a  litre  of  distilled  water.  The  silver  in 
each  cubic  centimetre  of  this  solution  is  exactly 
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reduced  by  -006  gramme  chlorine,  or  0-01 
gramme  chloride  of  sodium.  The  "  indicator  " 
(for  showing  the  end  of  the  reduction)  is  a  satu- 
rated neutral  solution  of  chromate  of  potash, 
which,  when  acted  on  by  silver  salts,  becomes 
bright  red  from  the  production  of  chromate  of 
silver. 
Method* 

Remove  any  albumin  by  heating  and  filtra- 
tion, or  mucus  by  filtration  alone.  Take  10  c.c. 
of  this  urine  and  place  in  a  porcelain  basin  with 
100  c.c.  distilled  water,  and  a  few  drops  of  the 
chromate  of  potash  solution. 

Place  this  under  a  burette  containino;  the 
standard  nitrate  of  silver  solution.  Run  the 
latter  slowly  into  the  dilute  urine,  stirring  all 
the  time,  until  a  permanent  reddish  tint  is  pro- 
duced. This  marks  the  end  of  the  process. 
Read  ofF  now  the  number  of  cubic  centimetres 
of  silver  solution  added.  The  silver  first  causes 
a  reduction  of  all  the  chlorides,  and  it  is  only 
after  they  have  all  been  reduced  that  the  chro- 
mate of  silver  is  formed,  hence  its  use  as  an  "  indi- 
cator ".  The  amount  of  silver  in  the  number  of 
cubic  centimetres  added  has  been  required  to 
precipitate  the  chlorine  in  10  c.c.  of  urine,  and 
so  the  total  amount  is  easily  obtained. 


*  To  estimate  the  chlorides  exactly,  all  the  organic  matter 
has  to  be  got  rid  of  by  incineration,  but  the  above  method,  in 
my  experience,  does  sufficiently  well  for  clinical  purposes. 


Inorganic  Matters  hi  Norma!  Urine. 
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Example.  Supijose  6  c.c.  silver  solution  have 
been  added.  Each  cubic  centimetre  is  equal  to 
0'006  granniie  chlorine,  or  O'OlO  gramme 
NaCl,  so  6  X  -006  =  0  036  gramme  chlorine 
in  10   c.c.  lu'ine. 

If  total  excretion  of  urine  be  1400  c.c,  then 
10  :  1400  :  :  0-036  :  x  =  5-04  grammes  chlorine. 

If  expressed  as  chloride  of  sodium, 
10  :  1400  :  :  0-06  :  x  =  8-4  grammes  chloride 
of  sodium. 

Notes  (1)  If  urine  be  ver^^  highly  coloured,  it 
is  not  easy  to  tell  when  pink 
colour  appears,  so  dilute  the 
urine  with  distilled  water. 
(2)  Subtract  1  c.c.  from  the  total  num- 
ber added,  as  the  urine  contains 
substances  which  are  more  easily 
precipitated  than  the  chromate. 

II.  Phosphoric  Acid. 

Found  only  as  ortho-phosphates  of  the  alkalies 
(soda  and  potash),  and  alkaline  earthy  metals 
(calcium  and  magnesium). 

(«)  Alkaline  phosphates  are  always  found  in  the 
urine  and  always  in.  solution,  as  they  are 
freely  soluble.  They  occur  as  acid  salts 
of  sodium  (chiefly)  and  potassium 
(NaH,PO„   and   KH^PO,),  and  it  is  to 
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these  salts  that  the  normal  acidity  of  the 
urine  is  due.  Nearly  three-quarters  of 
the  phosphoric  acid  is  united  to  these 
alkalies. 

)  Insoluble  or  earthy  phosphates  are  precipi- 
tated in  alkaline  urine.    These  are  found 

as 

(1)  Phosphate  of  Calcium  (Ca3(POj).2),  which 

occurs  in  two  forms. 

(a)  Amorphous  granules,  soluble  at 
once  on  addition  of  acid  (thus 
distmguishing  them  from  amor- 
phous urates,  as  does  also  the  fact 
of  the  lu'ine  being  alkaline). 

(/3)  Stellar  phosphate  of  lime — the 
stars  being  composed  of  aggre- 
gations of  colourless  needle-like 
crystals. 

(2)  Magnesium  Phosphate  (Mg3(P04)o)  rarely 

occurs,  and,  when  present,  is  usually 
associated  with  the  calcium  salt.  It 
forms  tablet-shaped  crystals. 

(3)  Ammonio-magnesium,  triple  or  feathery 

phosphate  (NH.MgPO^,  6H.,0)  found  in 
urine  alkaline  from  presence  of  am- 
monia. It  is,  therefore,  found  in  all 
decomposing  urines,  and  often  forms 
a  shmmg  pellicle  on  the  surface  of  these 
urines. 

It  also  occurs  in  two  forms. 
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(a)  Triangular  prisms,  knife-rests,  or 

coffin -lid  crystals. 
(^)  Feathery  crystals  (more  rarely). 

Acid  phosphates  (NaH.2P04,  Ca  (H.,P04)o)  usu- 
ally present  in  acid  urine. 

Neuti-al  phosphates  (NaoHPOj,  MgHPO^)  usu- 
ally present  in  neutral  urine. 

Alkaline  phosphates  (Ca^CPO,)..,  Mg3(P04)2) 
sometimes  present  in  alkaline  urine. 

Total  daily  excretion — 2-4  grammes. 

Increased  Secretion. 

(1)  Many  nervous  diseases. 

Chorea. 

(2)  After  mental  work. 

(3)  Muscular  exertion. 

(4)  Copious  drinking  of  water. 

(5)  Flesh  diet. 

(6)  Bone  diseases. 

Rickets. 
Osteomalachia. 

(7)  Early  phthisis. 

(8)  Diabetes  mellitus. 

(9)  Fevers. 

(10)  Leucocythfemia. 

(11)  True  phosphaturia  =  phospliatic  diabetes. 

Din  I  inisli  ed  Exc  1  ■etion . 

(1)  Kidney  diseases  (constantly). 

(2)  Most  acute  diseases. 
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(3)  liheumatisin. 

(4)  Gout. 

(5)  During  pregnancy. 

(6)  Chronic  cerebral  disease. 

Tests. 

Qualitative. 

(1)  Fill  test  tube  half  full  of  urine. 

Heat  upper  layer  of  fluid  =  opacity  from 
precipitated  phosphates  (owing  to  car- 
bonic acid  being  driven  off). 

(2)  Add  acid  =  precipitate  dissolves  (compare 

urates). 

(3)  Add  alkali  to  urine  (as  caustic  potash)  = 

precipitate  of  earthy  phosphates. 

(4)  Add  uranium  nitrate  =  yellowish  precipi- 

tate of  phosphate  of  uranium,  insoluble 
in  acetic  acid. 

Quantitative — Solutions  required. 

(1)  Standard  solution  of  nitrate  of  uranium 
(Ur0.2(N03).2),  of  which  each  cubic  centi- 
metre is  exactly  reduced  by  five  milli- 
grammes of  phosphoric  acid  (P0O5).* 

*  Dissolve  33  grammes  j'cllow  oxide  of  uranium  in  nitric 
acid  solution  (sp.  gr.  1200).  Add  water  to  1100  c.c,  and  stan- 
dardise it  against  a  solution  of  sodium  phosphate  of  known 
strength,  so  that  each  c.c.  is  equal  to  0'005  gramme  phosphoric 
anhydride. 

The  solution  of  sodium  phosphate,  with  which  to  standardise 
the  uranium  solution,  is  made  by  dissolving  10-085  grammes 
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(2)  Solution  of  acetate  of  soda,  containing  free 

acetic  acid  (100  grammes  acetate  of  soda  ; 
100  c.c.  pure  acetic  acid  ;  distilled  water 
to  1  litre). 

(3)  Solution  of  ferrocyanide  of  potash,  as  an 

indicator. 

Met  hod. 

Place  50  c.c.  urine  in  a  porcelain  basin. 
Add  5  c.c.  of  tlie  soda  solution. 
Test  if  urine  is  acid  ;  if  not,  add  acetic  acid 
till  it  is. 

Heat  this  by  means  of  a  spirit  lamp. 
Run  in  the  standard  uranium  solution  slowly 
from  the  burette  till  a  drop  of  the  mixture 
gives  a  distinct  brown  colour  with  a  drop 
of  the  indicator  on  a  slab. 
If  not,  then  add  more  of  the  uranium  solution, 
and  again  test  by  the  indicator.    Go  on  doino- 
this  till  the  slightest  trace  of  a  brown  appears. 
Then  stop  as  the  action  is  complete — the  uranium 
has  united  with  the  whole  of  the  phosphoric 
acid,  and  is  now  in  excess,  and  can  unite  with 
the  ferrocyauic  acid.    Keep  the  urine  heated 
during  the  whole  of  tlie  process.    (The  acetate 
of  soda  is  used  to  combine  with  the  nitric  acid 
freed  from  the  uranium,  and  acetic  acid  is  thus 

crystallised  phosphate  of  soda  in  distilled  water,  and  diluting  to 
one  litre.  50  c.c.  of  this  contain  0-1  gramme  of  anhydrous  phos- 
phoric acid,  or  2-5  c.c.  ^  0-005  gramme  (P.3O5). 
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liberated,  and  is  necessary  for  the  complete  pre- 
cipitation of  the  phosphoric  acid.)  Note  the 
number  of  cubic  centimetres  of  uranium  solution 
used,  and  so  calculate  total  excretion. 

Example.  Suppose  20  c.c.  have  been  used. 
Each  c.c.  is  equal  to  '00.5  gramme  phosphoric 
acid.  So  20  X  .5  =  100  milligrammes  in  -50  c.c. 
urine.  If  total  excretion  of  urine  be  1600,  then 
50  :  1600  :  :  0-100  :  x  =  3-2  grammes  phosphoric 
acid  in  24  hours. 

Tincture  of  cochineal  may  be  used  as  an  indi- 
cator also  ;  a  few  drops  of  it  being  added  to  the 
urine,  and  the  titration  stopped  as  soon  as  a 
greenish  colour  is  produced  (showing  excess  of 
uranium  salt). 

Sulphuric  Acid. 

Total  daily  excretion,  1-.5-3  grammes. 

The  excretion  of  sulphates  runs  exactly  parallel 

with  that  of  urea. 
Sulphuric  acid  is  found  in  the  urine  united  to 

the  bases,  sodium  and  potassium,  as  also  in 

small  amount  to  magnesium  and  calcium. 

These  are  all  very  soluble  salts,  so  are  never 

found  as  deposits. 
It  also  occurs  in  the  form  of  acid  in  the  pigment 

indican,  as  also  with  phenol,  skatol  (ether- 

sulphonic  bodies). 
Increased  Excretion. 
(1)  Fevers. 
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(2)  Acute  rlieumatism. 

(3)  Pneumonia. 

(4)  Cerebral  meningitis. 

(5)  Delirium  tremens. 

(6)  Animal  diet. 

(7)  After  taking  sulphur  comj)Ounds. 

(8)  Increased  tissue  change. 

(9)  Prolonged  exercise. 
Lessened  Excretion. 

(1)  Vegetable  diet  (usually). 

(2)  Chronic  affections  generally. 

(3)  Nephritis. 

(4)  Chlorosis. 
Tests. 

Qualitatine. 

Acidulate  with  hydrochloric  acid  (to  prevent  pre- 
cipitation of  phosphates). 
Add  solution  of  barium  nitrate 

=  white  precipitate  of  barium  sulphate — in- 
soluble in  acids. 
Quantitative. 

To  estimate  the  sulphuric  acid  quantitatively, 
we  require  a  standard 
(1)  Solution  of  barium  chloride.  This  is  made 
by  dissolving  30 -.5  grammes  of  pure  dried 
crystallised  chloride  of  barium  in  distilled 
water,  and  diluting  to  one  litre.  One  c.c. 
of  this  solution  will  exactly  precipitate  0-01 
gramme  sulphuric  anhydride  (SO3),  or 
0-01225  gramme  sulijhuric  acid  (H^SO^). 
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(2)  We  also  dissolve  21-775  grammes  pure  sul- 

phate of  potash  in  distilled  water,  and 
make  up  to  one  litre.  One  c.c.  of  this 
solution  precipitates  exactly  the  same 
amounts  of  the  hydrated  and  anhydrous 
acids. 

(3)  Pure  hydrochloric  acid. 
Method. 

In  a  beaker  place  100  c.c.  urine  with  5  c.c. 
HCl,  and,  while  boiling,  run  in  from  a  burette 
placed  above  the  beaker  6  to  8  c.c.  of  the  barium 
chloride  solution.  Remove  the  lamp,  and  allow 
the  precipitate  to  fall.  If  the  fluid  rapidly 
clears,  run  in  another  cubic  centimetre,  and  heat 
again.  Filter  a  few  drops  of  this  into  a  test 
tube,  and  to  them  add  some  of  the  barium  solu- 
tion from  the  burette.  If  a  precipitate  forms  in 
the  tube,  it  shows  that  we  have  not  added 
enough  to  the  urine  in  the  beaker,  so  pour  it 
back,  and  run  in  another  c.c.  from  the  burette. 
Filter  a  few  drops,  and  test  again,  and  repeat 
the  process  if  necessary.  Go  on  doing  this  till  no 
precipitate  falls  in  the  test  tube,  on  the  addition 
of  a  few  drops  of  the  barium  solution.  When 
arrived  at  this  stage,  add  a  few  drops  of  the  sul- 
phate of  potash  solution,  when  at  most  there 
should  only  be  a  slight  cloudiness  produced, 
showing  that  the  barium  is  now  in  slight  excess. 
If  at  the  first  trial  we  find  that  on  adding  a 
little  of  the  barium  solution  to  the  filtrate  in 
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the  test  tube,  110  opacity  results,  but  that  there 
is  opacity  produced  on  adding  tlie  sulpliate  of 
potash  sohition,  then  we  have  added  too  much 
barium  solution  to  the  urine,  so  the  experiment 
must  be  repeated  afresh. 

Read  off  the  number  of  centimetres  used,  and 
calculate  the  percentage  of  sulphuric  acid. 

Eocample.  We  have  run  in  15  c.c.  of  the 
barium  solution  before  a  slight  cloudiness  ap- 
peared on  adding  the  potash  solution  to  the 
filtered  urine  in  the  tube.  Each  c.c.  was  equal 
to  10  milligrammes  sulphuric  anhydride,  there- 
fore in  the  100  c.c.  urine  there  has  been  0-15 
gramme.  If  1600  c.c.  urine  passed,  then  the 
excretion  of  sulphuric  anhydride  is  2-40  grammes. 
Calculated  at  sulphuric  acid,  this  is  0-1837 
gramme  per  100  c.c.  urine  ;  and  2-94  grammes 
in  1600  c.c. 

Oxalic  Acid. 

Daily  exh-etion,  0-02-1 -5  grammes. 

Never  occurs  free,  but  always  as  a  salt  of  calcium 

and  in  solution. 
Increased  excretion  of  uric  acid  is  usually  associ- 
.  ated  with  increased  excretion  of  oxalic  acid. 
Increaml  Excretion. 

(1)  In  certain  disorders  of  digestion. 

(2)  Oxahc  acid  diathesis. 

(3)  Diabetes. 

(4)  Catarrh  of  urinary  passages. 

16 
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(5)  After  certain  fruits  or  vegetables. 

Rhubarb. 

Cabbage. 

Tomatoes. 

Onions. 

Turnips. 

(6)  Lumbago. 
Quantitative  estumition. 

Take  -500  c.c.  urine. 

Add  chloride  of  lime  solution  and  excess  of  am- 
monia. 

A  precipitate  falls.    Add  a  little  acetic  acid. 
Oxalate  of  lime  remains  undissolved.    Set  aside 

for  2-1:  hours. 
Filter  and  wash  residue. 

Place  filter  with  residue  in  hydrochloric  acid  and 

heat.    This  dissolves  the  oxalate  of  lime,  but 

not  uric  acid. 
Filter  again,  washing  residue  with  dilute  warm 

hydrochloric  acid. 
Add  washings  to  filtrate,  and  neutralise  with 

dilute  ammonia. 
Oxalate  of  lime  crystals  separate. 
Collect  on  filter  of  known  weight,  dry  and  weigh. 
Subtract  weight  of  filter  paper  from  total  weight, 

and  result  is  the  oxalate  of  lime  in  500  c.c. 

urine. 

The  oxalic  acid  present  is  easily  calculated,  as 
100  parts  oxalate  of  lime  correspond  to  70-31 
parts  oxalic  acid. 


Lactic  Acid. 
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LACTIC  ACID. 

Doubtful  if  it  be  a  normal  constituent  of  urine — 
probably  not. 
Said  to  occur  in  urine 

(1)  After  severe  muscular  exertion. 

(2)  In  diabetes. 

(3)  Phosphorus  poisoning. 

(4)  Bone  diseases. 

Rickets. 
Osteomalacliia. 

(5)  Certain  diseases  of  the  liver. 
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ABNORMAL  CONSTITUENTS  IN  URINE. 


These  are- 


Proteids. 


Blood. 


] 


Bile.  { 


Serum  albumin. 

Egg  albumin. 

Serum  globulin. 

(  Acid  albumin.. 
Albumose.  ^  ^^^^j. 

Peptone. 
Propeptone. 
Hetero-proteose. 
Fibrin. 

Blood  corpuscles. 
Hfemogiobin. 
Methtemoglobiu. 
Bile  pigments. 
Bile  acids. 


Chyle— Fat. 
Melanin. 

Carbohydi-ates. 

Glycuronic  acid. 
Acetone. 


1 


Glucose. 

Levulose. 

Lactose. 
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Abnoi'mal  deposits. 
Calculi. 

Certain  foods,  or  excess  of. 
Certain  drugs. 


PROTEIDS 

("Albuminous  Urine"). 

General  Precautions. 

Before  testing  for  proteids,  "  prepare  "  the  urine. 

(1)  If  turbid,  filter  through  bibulous  paper. 

(2)  Note  reaction,  as  acid  or  alkali  albumin  may 

be  present. 

(3)  Should  be  rendered  only  faintly  acid. 

If  very  acid,  it  should  be  rendered  less  so 

by  adding  i^otash. 
If  alkaline,  add  a  few  drops  of  acetic  acid. 
Characters  of  Albuminous  Urine. 

There  are  no  characters  special  to  this  abnormal 
urine ;  but 

It  froths  easily. 

Froth  is  very  persistent. 

Splashing  sound  on  shaking  the  urine  is  often 
soft  in  character. 


GENERAL  TESTS  FOR  THE  PRESENCE  OF 
PROTEIDS  IN  URINE. 

1.  Acidification  with  Simple  Heat. 

Fill  a  test  tube  three-quarters  full  of  urine  ; 
acidify  it  with  one  drop  or  two  of  acetic  acid, 
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and  heat  the  upjjer  part  of  the  fluid  in  a  spirit 
lamp.  As  the  boihng  point  is  reached,  the 
heated  urine  becomes  opaque  or  cloudy,  de- 
pending on  the  amount  of  proteid  present.  If 
in  small  amount  there  may  be  only  a  slight  haze 
produced,  and  this  is  best  seen  by  holding  the 
tube  against  a  dark  background. 

TJut^  test  cuagu/atp-1  Iioth  m-um  (Albumin  and 
seruvi  (ilobulin,  hut  -not  the  alhumoses  or  pep- 
tones, 
'recautions. 

If  the  urine  be  insufficiently  acidified,  a  pre- 
cipitation of  phosphates  is  often  produced  when 
it  is  boiled.  This  dissolves,  however,  at  once 
on  the  addition  of  more  acid  ;  whereas,  if  it  be 
due  to  proteids,  the  opacity  is  increased  on  addi- 
tion of  acids. 

Acid  and  alkali  albumins  are  uncoagulable  by 
heat.  In  very  alkaline  iirines  serum  albumin 
and  serum  globulin  sometimes  are  changed  into 
alkali  albumins,  and  so  are  not  precipitated  by 
this  test.  On  the  other  hand,  when  the  urine  is 
highly  acid,  or  when  excess  of  acetic  or  hydro- 
chloric acids  has  been  added,  serum  albumin 
may  become  acid  albumin,  and  so  fails  to  re- 
spond to  this  test. 

If  the  precautions,  however,  as  to  the  proper 
preliminary  treatment  of  the  urine  be  carried 
out,  this  test  is,  perhaps,  the  most  reliable  of 
all. 
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2.  Cold  Nitric  Acid  (Heller's  Test). 

Into  a  test  tube  jjlace  half  an  inch  of  the 
urine. 

Pour  in  gently  some  strong  nitric  acid,  allow- 
ing it  to  run  down  the  side  of  the  tube,  and  so 
form  a  layer  below  the  urine.  If  proteid  be  pre- 
sent, at  the  line  of  contact  a  white  cloud  appears, 
which  differs  in  density  according  to  the  amount 
of  albumin  present.  If  much  proteid  be  present, 
the  urine  becomes  almost  solid. 

Nitric  acid  coagulates  sencm  aUn/min,  serum 

glohulin  and  allnanoses,  hut  not  peptones. 
Fallacies. 

1.  Urea  may  crystallise  out  as  the  nitrate  of 

urea,  and  form  a  whitish  layer,  if  much 
urea  be  jJi'esent ;  but  it  is  crystalline  in 
aj^pearance,  and  dissolves  on  heating. 

2.  Uric  acid  and  urate  give  a  similar  appear- 

ance occasionally,  but  higher  up  in  the 
urine  itself,  and  not  at  the  line  of  junction. 
These  also  dissolve  on  heating. 

3.  Eesinous  bodies  {e.g.,  copaiba,  turpentine), 

when  in  the  urine,  give  also  a  whitish  line 
when  nitric  acid  is  added,  but  this  also 
dissolves  on  heating. 

4.  Mucin  causes  a  haziness  higher  up  in  the 

urine. 

{Note. — A  brown  ring  is  often  found  at  the  j  unction 
of  the  two  fluids.  This  is  due  to  oxida- 
tion of  chromogens  in  the  urine.  If 
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much  indican  l)e  present  it  is  violet  or 
red  in  colour  ;  and  if  bile  be  present 
the  ring  is  greenish.) 

3.  Potassium   Ferrocyanide    Test    (Pavy's  Method 

Modified). 

Into  a  test  tube  pour  half  a  di-achm  of  acetic 
acid,  and  about  three  times  this  quantity  of 
a  solution  of  ferrocyanide  of  potash,  and  mix. 

Then  add  urine  to  about  two-thirds  the  depth 
of  the  tube  =  pale  greenish  coagulum  at  junction, 
if  proteid  be  present. 

This  coagulates  all  the  pwteids,  with  the 

exception  of  pi^ptone. 

It  forms  a  very  delicate  test. 

Gives  no  reaction  with  mucin,  urates,  phos- 
phates, or  vegetable  alkaloids. 

4.  Picric  Acid  Test. 

May  be  performed  in  two  ways  : — - 

(«)  Contact  method.  Pour  a  concentrated 
watery  solution  of  picric  acid  on  to  the 
surface  of  the  urine  in  a  test  tube,  and 
if  proteid  be  present,  a  yellowish  cloud 
appears  at  the  junction. 
(Ij)  Fill  the  test  tube  half  full  of  the  picric 
acid  solution,  then  fill  it  up  with  the 
urine.  Invert  the  tube  once  or  twice 
— cloudiness  or  copious  yellow  deposit 
forms  according  to  the  amount  of  pro- 
teid present. 
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Picric  acid  preci pit  cites  all  the  above-named 
proteids — afinD/ii/i,  peptone,  proteoses,  mucin,  and 
ce<iefiMe  cdkcdoids,  but  the  deposit  caused  by 
albumoses  and  peptones  disappears  on  heating, 
while  with  the  other  albumins  it  is  increased. 
Fcdlacij.    If  the  patient  be  taking  any  of  the  alka- 
loids (quinine,  morphine,  or  piperazine,  etc.), 
picric  acid  causes  their  precipitation  in  the 
urine,  but  the  coagulum  due   to  these  is 
soluble  on  heating. 

Urates  are  also  precipitated,  but  disappear 

on  heating. 
Phosphates  also  are  precipitated. 

The  preceding  are  the  most  important  clinical  tests 
for  proteids,  though  others,  as  corroborative 
tests,  may  be  applied. 

NiTEic  Acid  and  Heat  Test. 

Boil  urine  iu  test  tube  (albumin  or  phosphates  may  be 

precipitated). 
Pour  nitric  acid  down  side. 

=  increased  opacity  if  due  to  albumin. 
=  redissolves  if  due  to  phosphates. 
This  uo'igtdates  a!l  the  proteids,  except  peptone. 
Fallacies  (1)  Acid  albumin  may  be  formed,  and  this  is 
not  coagulated. 

(2)  If  uric  acid  be  in  excess,  it  may  be  precipi- 

tated. 

(3)  Certain  resinous  drugs  are  excreted  by  the 

urine,  and  are  precipitated  by  this  test. 
Alcohol  redissolves  them. 
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G.  Millon's  Test. 

UciKjciil  (one  part  mercury,  two  parts  nitric  acid  ;  dis- 
solve by  gentle  heat.    Add  two  parts  water). 

This  precipitates  albiunin,  and,  when  boiled,  the  whole 
becomes  brick  red. 

If  only  traces  of  proteid  be  present,  no  precipitate  forms  ; 
only  the  red  colour  appearing. 

7.  Potassio-Meecubic  Iodide  Test  (Tanret's  Test). 

Reagent — Mercuric  chloride,  1-35  grammes  ;  potassium 
iodide,  3'32  grammes;  acetic  acid,  20  c.c. ;  water,  to 
100  c.c.  Employ  as  in  Heller's  test.  It  is  very  re- 
liable. 

It  prccijrUatcs  serum  albumin,  albumoses,  peptone,  bile 

acids,  alkaloids. 
Heated,  the  precipitate  due  to  peptones,  albumoses,  and 

alkaloids  redissolves. 

8.  BiUBET  Test. 

Add  one  or  two  drops  of  caustic  potash  to  the  urine. 
Then  dilute  copper  sulphate  solution  in  drops  =  green 

precipitate. 
Redissolves  if  albumin  be  present— giving 

J'ioht-colourcd  fluid  with  serum  albumin,  globulin, 

and  albumose. 
Pinkish  red  with  peptone. 

Precipitation  and  Estimation  of  the  whole  of  the 

Proteids. 

The  whole  of  the  proteids  may  be  entirely  re- 
moved from  the  urine,  thus  : — 

(1)  Add  to  the  urine  half  its  volume  of 
common  salt  solution. 
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Then  excess  of  tannic  acid. 

=  precipitation  of  all  proteids  which 
ma}'  be  filtered  on  a  weighed 
filter.  AVash  frequently  with 
water,  and  then  hot  alcohol, 
then  dry  and  weigh. 
(2)  Take  definite  amount  of  urine. 

Add  five  times  its  volume  of  alcohol. 
Set  aside  for  six  hours. 
Collect  precipitate  on  weighed  filter. 
Wash  with  hot  alcohol  and  ether. 
Dry  and  weigh  =  total  proteids  in  the 
volume  of  urine  taken. 


DIFFERENTIAL  TESTS  FOR  PROTEIDS. 

I.  Serum  Albumin. 

Acidify  and  heat  urine  =  precipitation  (see  page 
245).  ^  ^ 

This  may  be  serum  albumin  or  serum  globu- 
lin, or  both. 
Test  for  globulin. 

If  negative,  then  the  proteid  present  is  serum 
albumin. 
Quantitative  Estimation. 
(1)  Esbach's  method. 

(If  serum  globulin  be  present,  it  must 
first  be  got  rid  of— see  below.) 

Fill  one  of   Esbach's  albuminometer 
tubes  with  the  urine  up  to  the  mark  "  U  ". 
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Then  add  the  picric  acid  reagent  np  to 
"  R". 

(This  reagent  is  made  by  dissolving  10 
grammes  picric  acid,  20  grammes  citric 
acid  in  hot  water,  and  dihiting,  when  cold, 
to  one  litre.) 

Insert  the  indiarubber  stopper,  and  in- 
vert the  tube  twice  or  thrice  without 
shaking,  and  set  aside. 

Read  off  the  amount  in  24  hours.  The 
result  expresses  grammes  albumin  per  litre. 

If,  however,  serum  globulin  has  first 
been  precipitated  by  adding  sulphate  of 
magnesia  (see  below),  then  the  urine  has 
so  high  a  specific  gravity,  owing  to  the 
added  salt,  that  several  days  must  elapse 
before  the  amount  is  read  off.  AVait  until 
the  level  does  not  change  on  two  succes- 
sive readings,  each  at  an  interval  of  2-i 
hours,  and  remember,  in  calculating,  the 
dilution  caused  by  adding  the  sulphate  of 
magnesia,  as,  for  example,  20  c.c.  urine 
were  saturated  with  the  sulphate,  and  the 
volume  is  now  30  c.c.  Therefore 

20  :  30  :  :  amount  of  albumin  :  x. 
Frecaations. 

(a)  Render   urine   distinctly  acid  to 
begin  with. 

{li)  If  of  high  specific  gravity,  dilute 
urine  twice  with  distilled  water. 
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[c)  If   albumin  be    pre.seiit  in  large 
amount  (above  4  j^er  1000),  then 
dilute  the  urine  twice,  thrice,  or 
four  times. 
id)  If  albumin  be  in  very  small  amount 
(below  0-5  per  1000),  then  evapo- 
rate down  the  urine  one-half  or 
one-quarter  its  bulk  before  esti- 
mating by  Esbach's  method. 
(2)  If  a  balance  be  at  hand,  the  albumin  may 
be  estimated  gravimetrically. 
Take  a  definite  amount  of  urine,  50  or  100 

CO. 

Heat  in  a  beaker,  and  add  dilute  acetic  acid 
in  drops  till  flocculent  precipitate  falls. 

Then  boil  and  filter  through  filter  paper  of 
known  weight. 

Wash  albumin  on  filter  with  water,  alcohol, 
and  ether. 

Then  dry  and  weigh. 

Deduct  weight  of  filter  paper  =  weight  of 
serum  albumin  in  50  or  100  c.c.  urine. 

Serum  all mmin  found  in  urine. 

(1)  After  too  free  indulgence  in  albuminous  food 

("  physiological  albuminuria  "), 

(2)  Increased  blood  pressure — 

Heart  disease. 
Chronic  lung  disease. 
Alcoholism,  etc. 
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(3)  After  severe  muscular  exertion. 

Tetanus. 

Strychnia  poisoning. 

(4)  Diseases  of  the  kidney. 

Nephritis,  acute  and  chronic. 

(5)  Alteration  in  the  blood. 

Anajmia. 
Cholera. 

(6)  Fevers. 

(7)  Supj)uration  in  genito-uriimry  tract. 

(8)  Renal  irritants,  cantharides,  carbolic  acid, 

phosphorus. 

Amount  excreted — Usually  forms  0-5  per  cent,  of 
urine,  bnt  may  reach  2-3  per  cent. 

II.  Serum  Globulin — (Paraglobulin). 

This  is  very  often  associated  with  serum  al- 
bumin in  urine,  but  the  latter  is  usually 
much  in  excess. 

Esbach's  reagent  precipitates  both  of  these  al- 
bumins, and  in  rough  clinical  work  it  is  com- 
mon to  estimate  them  together  as  "  albumin 

Tests. 

Qualitative. 

(1)  If  urine  be  acid,  render  it  neutral,  or  faintly 
alkaline  by  adding  liquor  potassii. 
Filter  if  turbid. 

Allow  a  saturated  solution  of  sulphate  of 
magnesia  to  run  slowly  down  side  of  tube, 
and  below  the  urine. 
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=  white  wooll}^  ring  at  junction  if  glo- 
bulin be  present. 
This  precijaitate  is  easily  dissolved 
by  a  solution  of  chloride  of  so- 
dium. 

(2)  If  globulin  be  present  in  large  amount,  it 
may  be  precipitated  as  a  milky  cloud  on 
diluting  the  neutralised  urine  largely  with 
water — globulin  being  insoluble  in  pure 
water. 

This  milkiness  clears  up  on  adding  acetic 
acid . 
Quantitative. 

(a)  If  it  be  associated  with  serum  albumin,  esti- 
mate both  together  in  one  sample  of  urine 
by  Esbach's  method. 
(t-j)  In  a  second  portion  of  urine  precipitate  the 
globulin  by  saturating  it  with  powdered 
sulphate  of  magnesia.    Filter  this  urine, 
(c)  Take  this  filtrate  and  estimate  the  serum 
albumin  in  it  by  Esbach's  method,  but 
allowing  six  or  seven  days  to  elapse  before 
reading  off  the  amount. 
The  difference  between  these  two  readings 
(a  and  r.)  gives  the  amount  of  serum  glo- 
bulin per  1000  parts  urine. 
Occuirence  in  Urine—JJanaWj  present  along  with 
serum  albumin,  but 
It  may  be  in  larger  amount  than  serum 
albumin  in 


256 


Clinical  Diagnosis. 


(!)  Lardaceous  disease  of  the  kidneys. 
(2)  Diabetes. 
Egg  Albumin. 

This  gives  the  same  reactions  as  serum  al- 
bumin. 
Differential  Teif. 

Ether  precipitates  egg  albumin,  but  not  serum 
albumin. 

III.  Albumoses  or  Albuminates. 

These  consist  of  (1)  Acid  albumin  or  syntonin. 

(2)  Alkali  albumin. 
They  are,  therefore,  not  present  in  neutral  urine. 
General  Tests. 

(1)  Not  coagulated  by  heat. 

(2)  Coagulated  by  nitric  acid. 

(3)  ,,         ,,  picric  acid. 

(4)  „         „  ferrocyanide  of  potash. 
Differential  Test. 

They  are  not  coagulated  by  heat  and  acetic  acid. 

If  serum  albumin  or  globulin  be  present  like- 
wise, get  rid  of  them  by  adding  acetic  acid, 
boiling,  and  filtering. 

Now  test  filtrate  for  acid  or  alkali  albumin  by 
fei-rocyanide  of  potash,  picric  or  nitric  acid 
tests. 

Neutralisation  of  the  urine  may  cause  a  pre- 
cipitate to  fall. 
This  is  soluble  in  excess  of  weak  acid  or  alkali. 
According  to  the  original  reaction  of  the  urine, 
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this  precipitate  is  either  alkali  or  acid  al- 
bumin. 

O'Tur  sunif/hiies  in  urine  in — 

(1)  Eruptive  fevers. 

Measles. 
Scarlatina. 

(2)  Inflanimation  of  bone. 

IV.  Peptoxes. 

The  presence  of  peptones  in  the  urine  is  of  great 
importance  clinically  in  helping  to  elucidate  doubt- 
ful cases.  They  occur  in  the  renal  excretion  very 
generally  in  all  suppurative  diseases,  phthisis, 
empyema,  etc.,  where  there  is  absorption  of  pep- 
tones derived  from  the  breaking  down  of  leucocytes. 
Tests. 

1.  When  present  in  large  amount,  they  may  give 

the — 
Biuret  reaction. 

Add  a  drop  or  two  of  a  weak  solution  of  sul- 
phate of  copper  and  excess  of  caustic  potash 
(Fehling's  solution  answers  for  both  of 
these  well)  to  half  an  inch  of  urine  in  a  test 
tube  =  distinct  reddish  pink  colour  if  pep- 
tones be  present  to  a  large  extent.  Other 
proteids  give  a  violet  colour  when  treated 
thus. 

2.  When  present  in  small  amount,  the  biuret  re- 

action fails  ;  or  if  it  be  doubtful  whether  it 
be  deutero- proteose 
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Saturate  aqiuuitity  of  the  urine  with  powdered 
sulphate  oi'  ammonia.  This  precipitates  all 
proteids  f^.rrejjf  peptones. 

Filter  and  test  filtrate  for  peptone  by  the  f(jl- 
lowing  tests  : — 

(«)  Add  a  solution  of  picric  acid  or  Esbach's 
reagent. 

A  precipitate  forms  if  peptone  be  present, 
which  dissolves  on  heating,  but  reappears 
on  cooling. 

(b)  Add  nitric  acid  =^  no  precipitate. 
Now  boil  =  deep  yellow  colour. 

(c)  Heat  filtrate      =  no  precipitate. 

(d)  Acetic  acid  and  ferrocyanide  of  potash  =  no 

coagulation. 
ccMT  frequently  in  the  urine. 

(1 )  Always  found  where  any  suppuration  is  going 

on  in  the  body. 

(2)  Always  found  during  absorption  of  inflam- 

matory exudations  {'pyorienic  pejjtonuria), 
e.(/.,  Empyema. 

Resolution  stage  of  pneumonia. 

(3)  Acute  febrile  attacks,  exanthemata. 

(4)  Ulceration  of  bowels,  peptones  derived  from 

digestion  of  food  pass  into  blood. 

(5)  Inflammation  of  urinary  mucous  membrane. 

(6)  Severe  scorbutus. 

(7)  Phosphorus  poisoning. 

(8)  During  the  puerperium. 
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V.  Propeptune  uh  Hemialhumose. 

This  is  a  form  of  peptone  less  fully  hydrated  than 
peptone. 

Said  to  occur  tolerably  frequently  in  urine. 
Read  ions  far  'UferenHaHon . 

1.  Add  cold  nitric  acid  =  precipitate,  soluble  in 

excess. 

Precipitate  dissolves  on  heating,  but 
returns  on  cooling-. 

2.  Intense  pink  colour  with  biuret  reaction. 

3.  Add  acetic  acid  and  a  few  drops  of  ferrocyanide 

of  poasth. 

=  white  precipitate  =  soluble  in  excess 
of  ferrocyanide. 

4.  Add  excess  of  acetic  acid,  then 

Equal  volume  of  concentrated  sulphate  of 

soda  solution. 
Boil  =  white  precipitate. 

5.  Saturate  with  sulphate  of  ammonia  =  com- 

plete precipitation. 
The  last  three  reactions  distinguish  it  from  pep- 
tone. 

VI.  Hetero-Proteose. 

Occasionally  found  in  abnormal  urine. 
e.g.,  Preceding  nephritis. 
Osteomalachia. 

Reactions. 

(1)  Add  sulphate  of  ammonia  or  magnesium  = 
precipitate. 
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(2)  Heat  urine,  if  ali<aline  =  precipitate,  soluble 

in  dilute  hydrochloric  acid. 

(3)  Add  nitric  acid  =  jjreeipitate,   soluble  on 

heating,  but  returns  on  cooling. 

Vll.  Deui'ero-Pruteose. 
Jieifctions. 

(1)  Not  precipitated  by  magnesium  sulphate, 

ferrocyanide  of  potash  or  by  boiling. 

(2)  Is  precipitated  by  ammonium  sulphate. 

(.3)        ,,  ,,         brine    along    with  cold 

nitric  acid.  This  dissolves  on  heating  and 
reappears  on  cooling. 


MUCIN. 

Normally  present  in  urine,  but  may  be  in  great 
amount  in  catarrh  of  genito-urinary  passages. 

Tests. 

(1)  Add  lime  water  =  dissolved  easily. 

(2)  Add  alcohol       =  precipitate, 

Or  acetic  acid     =  precipitate,  \    soluble  in 
Or  dilute  mine-  1   ^ime  water, 

ral  acid  =  precipitate,  j 

(3)  Heat  =  no  coagulation. 

]\^ote. — If  present  along  with  albumin,  when 
Heller's  test  is  applied  the  mucus 
cloud  forms  abooe  that  due  to  al- 
bumin. 
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FIBRINURIA. 

Appears  as  "  coagulable  urine,"  or 

as  a  sticky  viscous  sediment. 

Tests. 

Filter  off  coagulum,  and  apply  tests  to  it. 

(1)  Swells  up  in  1  per  cent,  solution  of  hydro- 

chloric acid. 

(2)  Dissolved  by  action  of  pepsin. 

(3)  Dissolved  in  1  per  cent,  carbonate  of  soda 

solution. 

SUMMARY  OF  INVESTIGATIONS  FOR  PROTEIDS 

IN  URINE. 

1.  Acidulate  and  boil. 

(rt)  If  precipitate  =  serum  albumin  or  globulin. 

Test  for  these. 
{!>)  If  no  precipitate  =  serum  albumin  or  globulin 

absent. 

2.  Neutralise  and  saturate  with  sulphate  of  magnesia. 

(a)  If   precipitate  =  globulin  or  hetero-proteose 

present.    Differentiate  these. 
{!>)  If  no  precipitate  =  globulin  or  hetero-proteose 

absent. 

3.  Saturate  with  sulphate  of  ammonia,  and  filter.  Test 

filtrate. 

(a)  If  biuret  reaction  =  peptone  present. 
{h)  If  no  biuret  reaction  =  peptone  absent. 
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BLOOD. 


I.   HiEMOGLOUINURIA  = 


colouring  matter  of  the  blood 
(heemogiobin)  ;ilone  present  in 
urine  as — 

Oxyha3niogl(jlnn. 
lieduced  htcmoglobin. 
Methtemoglobin. 
Hjcmatin  (almost). 


II.  i|I/EMATURiA         =  blood  corpuscles  in  urine. 

fcoLOUR — Varies  according  to  amount  of  blood,  or 
.  .-,  its  pigment  in  the  urine. 

Small  amount       =  mere  smokiness. 

=  dirty  turbidity  (metha?mo- 
giobin  present — specially 
if  urine  be  acid), 
distinct  reddish  colour, 
bright  red  (if  urine  be  alka- 
line). 

=  dark  brown  (usually  methse- 
mogiobin). 

{Note. — Often  on  standing  the  upper  layer 
in  a  dark  urine  containing  blood, 
becomes  bright  in  colour,  owing 
to  oxidation  into  oxyhfemoglobin.) 


Moderate  amount 
Large  amoimt 


Deposit. 

Colour  varies. 
Dark  red- 


-dark  brown,  or  black. 


Blood. 
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Clots. 

These  often  are  found  as  a  deposit. 
Size  and  Shape. 

Vary  according  to  ^Jart  of  genito-urinary  tract 
from  whence  they  have  come. 

(1)  From  urethra  =  clots,  small  and  elongated. 

Come    away    before  the 
urine  on  micturition. 

Cause. 

Acute  urethritis,  simple  or  specific. 
New  growths,  etc. 

(2)  From  bladder  =  clots,  irregular  in  size  and 

shape. 

Come  away  towards  end  of 

micturition. 
Urine  alkaline. 

Cause. 

Vesical  calculus. 
Villous  tumour  of  bladder. 
Ulceration  of  bladder. 
{3)  From  ureter  or  pelvis  of  kidney  = 
Worm-like  in  form. 
Lighter  in  colour. 
Come  away  with  urine. 
(4)  From  reual  substance  =  not  usually  in  clots. 

Generally  diffused 

through  urine. 
Do  not  tend  to  form 
sediment. 
Microscopically — Blood  casts  present. 
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Cannes. 

(1)  Acute  Bright'.s  disease. 

(2)  New  growths  in  kidney. 

(3)  Renal  calculus. 

Tests. 

1.  As  blood  contains  serum  albumin  and  globulin 

the  urine  gives  the  usual  reactions  for  these 
proteids. 

2.  (iuAiACUM  Test. 

Place  one  inch  urine  in  test  tube. 

Add  two  drops  tincture  of  guaiacum 
(freshly  prepared  and  made  with  recti- 
fied spirit). 

Shake  well. 

Add  ozonic  ether  or  old  turpentine — in 
vohmie  as  much  as  the  lu-ine. 

=  blue  line  at  once  jaroduced  at 
junction  of  fluids   if  much 
blood  be  present. 
=  if  little  blood  present — 

Shake  up  mixture.    Then  allow 

ether  to  rise  to  top. 
—  blue  tint  varying;-  in  intensity 
with  amount  of  blood  pre- 
sent. 

Fall'icies. 

(a)  Saliva  gives  a  similar  i-eaction,  but  is  seldom 
present  in  sufficient  amount  in  urine  to 
give  this  reaction. 
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{h)  Pus  gives  this  reaction. 

{(■)  Iodide  of  potasli,  in  the  mine  of  patients 
taking  this  drug,  gives  a  bhie  colour, 
which,  however,  takes  some  time  to  show 
itself.    With  blood  it  appears  at  once. 

Formation  of  H.emin  Crystals. 

This  is  the  only  reliable  chemical  test. 
Place  a  little  of  the  urinary  sediment  on  a 

microscope  slide. 
Evaporate  to  drjaiess. 

Place  a  small  crystal  of  chloride  of  sodium  on 

it,  and  a  cover-glass. 
Place  a  drop  of  glacial  acetic  acid  at  edge  of 

cover,  and  allow  it  to  run  in  below. 
Heat  it  slowly. 
Examine  by  microscope. 

=  characteristic  oblique  rhombic  prisms  of 
dark  reddish  brown  colour  (Teichmann's 
crystals). 


Fig.  50.— HiEMix  Chystals. 

They  are  insnluhlt  in  water,  alcohol, 
ether. 

Easily  soluble  in  alkaline  solutions. 
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4.  MlCI!0«COPlC  KXAMINA'I'ION. 

Blood  corpuscles  present  in  heematuria. 
Usually  swollen  up  and  spherical,  or 
Shrivelled,  or  with 
Crenated  edges. 

"  Phantom  corpuscles  "  may  alone  be 
present. 

Rouleaux  formation  seen  in  fragments 
of  clot. 

5.  Spectroscopic  Examination. 

This  is  the  most  delicate  test  of  all. 
Use  the  small  hand  spectroscope. 
If  urine  very  dark,  dilute  with  water. 
Place  some  in  narrow  test  tube,  and  hold 

before  slit  in  spectroscope. 
Oxyhcemoijlohin  =  two   dark  absorption 

bands — 

One  of  these  narrow  and  definite  to- 
wards red  end. 

The  other  broader,  but  less  definite, 
and  more  towards  the  blue  end. 

These  correspond  to  lines  D  and  E  of 
Fraunhofer. 

As  a  further  test. 

Add  a  little  sulphide  of  ammonia 
=  reduced  htemoglobin  formed. 

Examine  its  spectrum — single  hazy  [ 
band  between  D  and  E  (see  be- 
low). 

Nutes  (a)  If  urine  be  diluted  too  much, 
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the  indistinct  baud  fades 
away  entirely. 
{!>)  If  small  traces  of  blood  be 
alone  present,  a  larger  layer 
of  fluid  must  be  employed. 
You  may  fill  a  test  tube  full 
of  urine,  and  look  down 
through  it  with  the  spectro- 
scope. 

Reduced  HcemogJohin. 

Spectrum  =  one  broad  indistinct  band  placed 
intermediately  between  the  two  produced 
by  oxyhasmoglobin. 

Methcemoglohin. 

In  hfemoglobinuria  this  is  the  pigment  usually 
present. 

It  also  occurs  in  bloody  urine  of  acid  reaction, 
which  has  stood  some  time. 

Sjjectnmi. 

(1)  In  acid  or  neutral  urine. 

=  four  bands.  One  very  distinct  be- 
tween lines  C  and  D.  The  other 
three,  less  distinct,  occur  in  the 
yellow,  green,  and  blue. 

(2)  In  alkaline  urine  =  three  bands  only. 

One  narrow  and  dis- 
tinct close  to  D. 

Two  less  distinct  be 
tween  D  and  E. 


CI iiiiail  Diagnosis. 

This  pigiueut  is  present  always  in  paroxys- 
mal liLeiuatinuria. 
Urine  is  brownish  oi'  black  in  colonr. 

BloofI  Corpictides  in  the  Urine — •Hiouiaturia — seen 
in- — 

(1)  Inflammation  (jr  ulceration  of  urethra, 

bladder,  ureter  or  pelvis  of  kidney. 

(2)  Cancer  of  bladder  or  kidney. 

(3)  Diseases  of  the  kidney. 

Tubercular  disease. 
Cystic  disease. 
Acute  inflammation. 


Pus  cells 
are  al- 
w  a  y  s 
present 
also. 


(4)  Calculus  in  kidney  suljstance.' 

Pelvis  of  kidney. 
Ureter. 
Bladder. 
Urethra. 

(n)  Blood  diseases,  Purpura  hitmorrhagica. 
Scorbutus. 

(6)  Parasite — Bilharzia  hgematobia. 

(7)  Certain  drugs,  Cantharides. 

Turpentine. 

Blood  Pigment  in  the  Urine — Hfemoglobinuria. 

(1)  Paroxysmal  hajmoglobinuria. 

(2)  Malaria. 

(3)  Certain  poisons — e.(i. :  chlorate  of  potash  ; 

carbolic,  hydrochloric,  sulphuric  acids  ; 
phosphorus  ;  arseniuretted  hydrogen. 

(4)  Acute  infectious  fevers,  pya3mia,  typhus. 
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(5)  Trans  fusion. 

(6)  Sunstroke. 

(7)  Burns. 

(8)  Scurvy. 

(9)  Jaundice. 
(10)  Fat  embolism. 

CHYLURIA. 

Characters  of  Urine. 
Milky.' 

Pink  in  colour  frei[ueut]y. 
Fibrinous  coagula  deposited. 
May  gelatinise  throughout. 

j'  Serum  albiuuin. 
Albumin  present  as  ■,  Serum  globulin. 

I  Peptone. 

Mirrosaqj  icn  U  ij. 
Fat  globules. 
Red  blood  corpuscles. 
Leucocytes. 

Embryos  of  the  fiJ" ria  sawjuiid-s  Jtominix. 

MELANURIA. 

Melanin  is  .sometimes  excreted  in  the  urine 
of  persons  suffering  from  melanotic  cancer. 
Tlie  urine  may  be  normal  in  appearance,  or 
more  rarely  black  granules  are  suspended  in 
it ;  but  it  darkens  on  exposure  to  air. 


Cliiiicdl  D'ut [gliosis. 

Tests. 

1.  It  becomes  intensely  l)];ick  on  tlie  addition 

of  an  oxidising-  agent  (sulphuric  acid). 

2.  Add  a  few  drops  of  solution  of  percliloride 

of  iron  to  some  urine,  when  it  becomes 
grey  if  melanin  be  present.  If  more  of 
the  reagent  be  added,  a  coloured  preci]ji- 
tate  is  formed  which  redissolves  in  ex- 
cess of  the  iron  solution. 

3.  To  the  urine  add  some  bromine  water, 

which  causes  a  yellow  precipitate  to 
form,  and  which  gradually  blackens. 

MrCRO-ORGANISMS. 

Frequently  present  in  urine,  and  give  to  it  a  turbid 
appearance. 

The  opacity  does  not  settle  down,  but  remains 

dift'used  throughout. 
The  reaction  is  usually  alkaline  or  neutral. 

BILE  m  URINE— CHOLURIA. 
Colour  of  Urine. 

This  varies  with  amount  of  bile  pigment  pre- 
sent from  dark  yellow  to  olive  green, 
brownish  green,  or  porter  colour. 

It  froths  somewhat  easily,  and  the  froth  al- 
ways shows  the  colour  well. 

The  urine  leaves  a  yellow  stain  on  paper  or 
linen. 

It  is  usually  transparent. 


Bile  in  Urine — Chain ria. 
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Bile  consists  of  bile  pigments 
and  bile  acids. 


[■  Either  ov  both 
may  exist  in 


urme. 


LE  Pigments  are  recognised  by  the  play  of  colours 
which  they  give  when  oxidised. 


1.  (Tmelin's.  Place  a  few  drojas  of  urine  on 
a  white  poi'celain  slab.  Close  to  the  urine 
place  a  drop  or  two  of  fuming  nitric  acid. 
Allow  them  to  mix  slowly,  and  note  if 
there  is  a  play  of  colours. 
The  first  and  most  characteridic  which  ap- 
pears is  green  (due  to  the  production  of 
biliverdin — this  colour  is  the  important 
one  to  observe)  ;  then  a  blue  colour 
(bilicyanin)  is  produced  ;  which  then 
changes  to  yellowish  red  (choletelin). 
Then  all  colour  disappears. 

(iVofe. —Strong  nitric  acid  gives  a 
pinkish  red  colour  when 
mixed  with  high  -  coloured 
urines. ) 

2.  Dip  blotting  or  bibulous  paper  into  the 

urine,  and  allow  it  to  dry.  Then  allow 
a  drop  of  nitric  acid  to  fall  on  it,  when 
rings  of  colour  are  produced  if  bile  pig- 
ments be  present. 

3.  The  urine  may  be  placed  in  a  test  tube  or 

Y-shaped  glass,  and  nitric  acid  poured 
down  the  side,  so  as  to  form  a  layer. 


Tests. 


CI i nil  (I I  Didi^uosis. 


4.  On  to  tlie  isuri'ace  of  a  little  tincture  of 
iodine  in  a  test  tulie  run  a  little  urine, 
when  a  blight  green  colour  is  formed  at 
the  junction  if  l)ile  pigments  Vje  present 
(Marechal's  test). 
LB  Acius  ('raiu'ocliolic  and  (ilycocholic  Acids). 

Clinical  tests  are  not  very  accurate. 
Te.^ts. 

1.  Pettenkofer's. 

Place  a  little  urine  in  a  test  glass. 
Add  a  few  drops  of  syrup,  and  mix. 
Pour  down  by  the  side  a  little  sulphuric 
acid. 

=  a  violet  colour  if  acid  be  present. 
This  test  only  acts  if  the  acids  lae  pre 
sent  in  large  amount. 

2.  Dip  bibulous  pajjer  in  the  mixture  of  syrup 

and  urine,  and  allow  it  to  dry.  Then 
allow  a  drop  of  strong  sulphuric  acid  to 
fall,  and  a  violet  circle  appears  if  bile 
acid  be  present. 

3.  A  ready  test  is  that  of  Francis. 

To  30  grains  of  warm  dry  glucose  add  half 
an  ounce  of  strong  sulphiu'ic  acid.  The 
resulting  straw-coloured  fluid  must  be 
kept  in  a  stoppered  bottle  in  the  dark. 

Method. 

Place  half-inch  of  the  reagent  in  a  test 
tube. 

Poiu-  slowly  on  to  the  surface  the  urine. 
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=  a  purple  line  is  formed  if  acid  be  pre- 
sent. 

4.  Hay's  Test. 

Sprinkle  sublimed  sulphur  over  surface 
of  urine. 

=  sinks  if  bile  salts  be  j^resent,  as 
they  lower  the  surface  tension. 

5.  Oliver's  Test. 

The  bile  salts  have  the  jjroperty  of  pre- 
cipitating proteids  from  their  solu- 
tions, and  the  converse  of  this  may  be 
employed  as  a  test  for  bile  acids. 
Method.    On  to  the  surface  of  the  jaun- 
diced urine  run  a  layer  of  albuminous 
urine  (which  has  been  acidified  with 
citric  or  acetic  acid),  or  an  acidified 
solution  of  peptone  =  a  white  band  of 
coagulated   albumin   appears  at  the 
junction  if  bile  acids  be  present. 
Quantitative  Estimation. 
Oliver's  Test  Solution. 

Powdered  peptone  (Savory  and  Moore's)  half 

a  drachm. 
Salicylic  acid,  4  grains. 
Acetic  acid,  half  drachm. 
Distilled  water  to  8  ounces. 
Filter  repeatedly  till  transparent. 
Method.   Filter  urine  till  clear. 

Acidify  and  reduce  specific  gravity 
to  1008. 
18 


CI i nicii!  I)i(ti;i!nsis. 


I'lace  a  dnicluii  of  the  aliovc  test 

isi)liiti()ii  ill  a  test  tube. 
Add  20  drops  of  tlie  urine  = 

If  liile  acids  be  present  in 
suudi  amount,  a  sliiiht 
milkiness  residts  in  a 
short  time. 
If  bile  acids  be  present  in  ex- 
cess—  the  milkiness  a[)- 
pears  at  once,  and  becomes 
denser  the  larger  the 
amount  of  bile  acids  })re- 
sent. 

St  am  lard  mUkineSf^  got  b}'  adding  ecjual 
parts  test  fluid  and  normal  urine 
(of  specific  gravity  reduced  to  1008). 
If  more  than  60  minims  of  an}'  urine 
are  required  to  be  added  to  the 
drachm  of  test  solution  to  bring  it 
up  to  the  standard  milkiness,  that 
urine  does  not  contain  excess  of  bile 
acids. 
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DR.  OLIVER'S  STANDARD  TABLE. 


Urine. 

Percentage  Increase  of  Bile 
Salts  over  the  Normal. 

Minima;. 

^  Drops. 

1 

2 

fiOOO 

\J\J\J\J 

2 

4 

0\J\J\J 

3 

6 

•^000 

■i 

8 

1  -JUu 

K 
•J 

10 

20 

600 

1.-. 

30 

400 

20 

40 

300 

■2b 

50 

240 

30 

60 

100 

3.5 

70 

S3 

40 

80 

66 

4.5 

90 

50 

ikrurrence  of  Bile  Pii/meul^  and  Acids  in  Urine. 

(1)  Obstruction  of  common  bile  duct. 

(2)  Generally,  in  all  forms  of  jaundice  ;  hfBma- 

togenic  or  otherwise. 

(3)  Febrile  conditions. 

(4)  Phosphorus  poisoning. 

(5)  Hsemoglobinuria, Scorbutus,  Leiicocythtemia. 

(6)  Bile  salts  occur,  apart  from  bile  pigments,  in 

Hei^atic  diseases,  e.(i.,  Cirrhosis. 

Waxy  disease. 


CI iiiicdl  Didi^iiosis. 

Note. — In   long  -  continued  jaundice  bile 
acids  are  usually  absent. 

SUGAR  IN  URINE 
(Glycosuria). 

The  sugar  is  almost  always  present  as  grape  sugar 

(glucose  or  dextrose). 
Urine  is  excessive  in  amount. 
Pale  in  colour. 
Dailij  excretiun  of  sugar  in  diabetes  mellitus — 80- 
100  grammes,  forming  2-10  per  cent,  of  the 
urine. 

Presence  of  Sugar  in  Urine. 

(1)  Traces  sometimes  found  in  healthy  urine. 

(2)  In  many  fevers,  Scarlatina. 

Enteric  fever. 
Tyjahus. 
Cholera,  etc. 

(3)  Certain  nervous  diseases,  e.g.  : — 

After  epileptic  fits. 

Lesions  of  floor  of  -Ith  ventricle. 

Asthma. 

Pertussis. 

(4)  Certain  hepatic  diseases  ;  cirrhosis. 

(5)  Gouty  conditions. 

(6)  Certain  diseases  of  the  pancreas. 

(7)  After  ingestion  of  excess  of  carbohydrate 

food. 
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(8)  Persistent  in  diabetes  mellitus. 
((9)  Certain  drugs  or  poisons. 

These  are  eliminated  by  the  urine,  and 
give  origin  to  "  glycuronic  acid,"  which 
reduces  Fehling's  sohition.  J^.g.,  morphia, 
chloroform,  ether,  salicylic  acid,  turjien- 
tine,  nitrite  of  amyl,  hydi'ocyanic  acid.) 

Tests. 

Qualifative. 

(1)  High  specific  gravity  (above  1030)  along 

with  pale  colour. 

(2)  Sweetish  odour. 

(3)  Moore's  Test. 

Mix  equal  volumes  of  urine  and  liquor 
potassii. 

Fill  test  tube  three  parts  full  of  this,  and 

boil  upper  layer. 
If  glucose   present  =  golden  yellow  to 
brown  colour. 

(Not  reliable,  as  when  there  is  much 
mucus  present,  it  becomes  dark 
when  treated  thus.) 

(4)  Trommer's  Test. 

Add  one  or  two  drops  of  weak  copper  sul- 
phate solution  to  a  little  urine  in  a  test 
tube. 

Add  a  quantity  of  liquor  potassii  equal  in 

volume  to  the  urine  = 
Blue  precipitate.  Shake. 
Glucose  present  =  precipitate  i-edissolves. 


CI  ill  icdl  Dititriiosis. 

Heat  ((l(j  not  lioil)  =  yellow  pi'ecijjitate 
(hydrated  oxide),  wliicli  Ix'coiues  i-ed 
(suboxide  of  cojjper). 

Blue  colour  fades. 
Fal/'ici'en. 

(a)  Many  nitrogenous  matters  present  in 
urine  have  a  reducing  action  on 
cupric  oxide,  e.r/.,  uric  acid,  hip- 
puric  acid,  kreatinin,  mucin,  giy- 
curonic  acid,  as  also 
(h)  Certain  drugs  eliminated  by  the  urine, 
as,  benzoic  and  salicyUc,  chloral, 
glycerine,  turpentine,  copaiba,  etc. 
Fehling's  Test. 

Fill  test  tube  one  inch  with  freshly  made 

Fehling's  reagent  ('/.'-'.). 
Boil  to  see  tliat  no  reduction  of  copjjer 

takes  place. 
If  not,   add  suspected  urine  drop  by 
drop. 

Keep  fluid  boiling  =  yellow  precipitate 
at  once,  and  red  later  if  glucose  pre- 
sent. 

Note. — Never  add  more  than  an 
equal  volume  of  urine  to 
the  test  solution  ;  as, 
when  more  is  necessary, 
the  urine  contains  no 
sugar. 

FallaciKS — Same  as  under  Trommer's  test. 
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(6)  Maine's  Tes'i'. 

Jleay'uf. 

Pure  sulphate  of  copper,  ^ 

30  grains.        [  Dissolve. 
Distilled  water,  half  ounce.  J 
Add  pure  glycerine,  half  ounce.  Mix. 
Add  liquor  potassii,  5  ounces. 
This  solution  keeps  good  any  length  of 
time. 
Method. 

Boil  one  drachm  of  this  in  test  tube. 

Add  few  drops  of  suspected  urine  (never 
more  than  eight). 

Gently  boil  =  large  yellowish  red  pre- 
cipitate =  glucose. 

(7)  Pavy's  Test. 

Consists  merely  of  Fehling's  solution, 
to  which  ammonia  has  been  added. 

Boil  a  drachm  of  the  reagent. 

Add  the  suspected  urine  =  blue  colour 
disappears  if  glucose  present. 

(8)  Penzoldt-Rubner  Test — Very  accurate. 

To  a  little  urine  in  test  tube  add  few 
drops  of  the  basic  subacetate  of  lead 
solution. 

Add  few  drops  of  ammonia. 

Warm  =  red  precipitate  =  glucose. 

(9)  Picric  Acid  Test  (.Johnson's). 

Place  equal  volumes  picric  acid  solution 
and  urine  into  test  tube. 
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Add  ([luirtcf  voliune  caustic  potash  so- 
lution. 

Boil  upper  layer  of  fluid  =  very  dark 
red  (picvamic  acid)  =  ghicose. 

(10)  Fermentation  Test. 

This  is  the  best  test  for  distinguishing 
sugar  from  those  other  bodies  which 
reduce  copper  salts. 

Fill  two  test  tubes  of  similar  ca- 
pacity two-thirds  with  mer- 
cury. 

Fill  one  to  the  top  with  the  urine 

to  be  examined. 
Fill  the  other  with  healthy  urine. 
To  each  add  a  little  tartaric  acid 

and  a  small  piece  of  well-washed 

yeast. 

Close  the  tubes  with  the  thumb, 

and  invert  them  over  mercury. 
Glucose  present  =  fermentation. 
Carbonic  acid  collects  at  upper 
part  of  tube. 
Healthy  urine  undergoes  a  like 
fermentation,    but  to   a  very 
small  extent,  so  the  second  tube 
is  used  merely  for  comparison. 

(11)  Von  Jaksch's  Test. 

Useful  in  determining  the  presence  of 
minute  quantities  of  glucose  in  any 
fluid. 


Sugar  ill  Urine.  281 
Reagent. 

Dissolve  2  parts  of  phenylhydrazin 
hydrochlorate,  and  3  parts  acetate 
of  sodium  in  6-8  c.c.  urine  in  a  test 
tube. 

If  the  salts  do  not  dissolve,  add  a  little 
water,  and  warm. 

Place  the  test  tube  in  boiling  water  for 
30  minutes. 

Then  cool  in  cold  water  =  yellow  de- 
posit if  sugar  present. 


Fig.  51.— Phenyl-Glucosazon  Cuystals. 

Microscopically. 

Crystals  are  composed  of  yellow 
needles,  isolated  or  in  stars,  and 
consist  of  phenyl- glucosazon. 

It  is  better  to  remove  proteids  from 
urine  previously. 

Quantitative  EMmatiorL  of  Sugar. 
1.  Very  roughly. 

The  amount  of  sugar  present  in  the  urine 
may  be  calculated  from  the  specific  gravity 
(when  the  daily  excretion  exceeds  150 
ounces).    Each  degree  above  1000  being 
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nearly  ei|ual  to  1  ^-raiu  sugar  ]jer  ounce, 
thus  specific  gravity  1030  =  30  grains 
sugar  per  (junce. 
Prepare  the  urine  by  renujving  any  serum 
albumin  or  globulin  it  may  contain  by 
acidifying,  boiling,  and  filtering. 

If  urine  be  diabetic,  dilute  it  ten  or 
twenty  times  its  volume  with  water. 
Feeling's  Test. 

The  solution  is  made  by  dissolving  (a) 
17'32  grammes  of  sulphate  of  cojiper  in 
2-50  c.c.  of  distilled  water,  and  adding  it  to 
{/))  87"5  grammes  of  neutral  potassium  tar- 
trate dissolved  in  2-50  c.c.  of  caustic  soda 
solution  (which  has  a  specific  gravity  of 
1"12  =  about  3-5  grammes  caustic  soda). 

a  and  /;  should  be  kept  in  separate 
bottles,  and  mixed  as  required  in  exactly 
equal  volumes. 

This  solution  is  standardised,  so  that  the 
copper  in  10  c.c.  of  it  is  exactly  reduced  by 
0'05  gramme  of  glucose. 
Methoi/. 

Place  10  c.c.  of  Fehling's  solution  with 
40  c.c.  of  water  in  a  porcelain  basin,  and 
boil  it  by  means  of  a  Bunsen  burner  or 
spirit  lamp. 

Take  10  c.c.  urine  and  dilute  it  to  100 
c.c.  with  water.  Fill  a  burette  with  this. 
Run  this  into  the  boiling  Fehling's  solution 
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quickly  at  first,  but  slowly  as  the  copper 
becomes  reduced,  stirring  all  the  time.  Do 
this  till  all  the  blue  or  purjjlish  colour  is 
gone,  and  till  the  fluid  is  only  yellowish  in 
tint.  This  is  best  observed  by  removing 
the  lamp,  and  allowing  the  copper  to  fall. 
Then  tilt  up  the  basin  a  little,  and  look  at 
the  layer  of  fluid  above  the  copper  deposit* 

(If  the  basin  be  left  exposed  after  all  the 
copper  is  reduced,  the  fluid  soon  becomes 
blue  again,  owing  to  the  hydration  of  the 
copper.  Do  not  mistake  this  for  insufficient 
reduction.) 

Now  note  how  many  cubic  centimetres  of 
dilute  urine  have  been  used,  and  calculate 
the  amount  of  sugar  present. 

Exami'/f.  If  80  c.c.  of  dilute  urine  have 
been  required  to  reduce  all  the  copper  in 
the  10  c.c.  Fehling's  solution,  then  80  c.c. 
dilute  urine  contain  0-0-5  gramme  glucose 
=  8  c.c.  pure  urine  contain  0-05  gramme 
glucose.     How  much  is  this  per  cent.  1 

*  If  in  doubt  as  to  whether  all  colour  has  gone,  filter  a  small 
quantity.  On  a  porcelain  slab  have  a  drop  of  ferrocyanide  of 
potassium  acidified  with  acetic  acid.  Mix  the  latter  with  a  drop  of 
the  clear  filtrate.  If  a  brown  colour  is  produced,  then  all  the 
copper  has  not  been  reduced,  so  more  of  the  diluted  urine  re- 
quires to  be  added,  but  if  no  colour  is  produced  on  the  slab,  then 
aU  the  copper  has  been  reduced,  so  repeat  the  whole  experiment 
anew,  but  allow  less  urine  to  run  into  the  Fehling's  solution. 
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Clinical  Diagnosis. 


8  :  100  : :  0-05  :  x  =  0-625  gramme  glu- 
cose. 

The  total  daily  excretion  is  easil}'  ob- 
tained by  multiplying  this  result  by  the 
number  of  hundreds  of  cubic  centimetres 
of  urine  passed.  Thus  if  1600  c.c.  were 
the  amount,  then  0'62.5  x  16  =  10  grammes 
glucose  daily. 

The  following  tables  which  I  have  pre- 
pared will  save  the  student  a  great  deal  of 
time  : — 


Table  showing  the  equivalence  of  grammes  per  cent,  of 
sugar  in  grains  per  ounce  of  urine. 


Grammes  per 
cent. 

Grains  per  ounce. 

Grammes  per 
cent. 

Grains  per  ounce 

0-05 

0-218 

1-5 

6-561 

0-1 

0-437 

1-6 

7-00 

0-15 

0-656 

1-7 

7-437 

0-2 

0-8746 

1-8 

7-874 

0-25 

1-093 

1-9 

8-311 

0-3 

1-312 

2 

8-750 

0-35 

1-530 

2-5 

10-936 

0-4 

1-749 

3 

13' 125 

0-45 

1-968 

3-5 

15-311 

0-5 

2-186 

4 

17-500 

0-5.'j 

2-406 

4-5 

19-686 

0-6 

2-624 

5 

21-872 

0-65 

2-843 

5-5 

24-058 

0-7 

3  062 

6 

26-250 

0-75 

3-280 

6-25 

27-343 

0-8 

3-498 

6-5 

28-436 

0-85 

3-717 

7 

30-622 

0-9 

3-937 

7-5 

32-808 

0-95 

4-156 

8 

34-994 

1-0 

4-.375 

8-5 

37-183 

1-1 

4-8 

9 

39-370 

1-2 

5-25 

9-5 

41-558 

1-3 

5-70 

10 

43-750 

1-4 

6-125 
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Table  showing  number  of  grains  of  glucose  present  in 
each  ounce  of  urine,  when  the  following  amounts  of 
pair  urine  have  been  required  to  completely  reduce 
the  copper  in  10  c.c.  of  standard  Fehling's  solution. 
(In  practice  the  urine  is  diluted  ten  times,  therefore 
Jjjth  of  the  amount  necessary  =  pure  urine.) 


Amount  of  Urine 
used 
0-1  C.C. 

0-2  „ 

0-25  „ 

0-3  „ 

0-4  „ 

0-5  „ 

0-6  „ 

0-65  „ 

0-7  „ 

0-75  „ 

0-8  „ 

0-85  „ 

0-9  „ 

0-  95  „ 
1 

1-  1  „ 
1-15  „ 
1-2  „ 
1-25  „ 
1-3  „ 
1-35  „ 

1-4  „ 

1-45  „ 

1-5  „ 

1-55  „ 

1-6  „ 

1-65  „ 

1-7  „ 

1-75  „ 

1-8  „ 

1-86  ,, 

1-9  „ 

1-95  „ 
2 


=  Gr.iins  per  ounce. 

218-867 
109-335 
87-472 
72-890 
54-668 
43-736 
36-458 
33-654 
31-5 
29-140 
27-344 
25-735 
24-295 
23-0 
21-886 
19-886 
19 

18-229 

17-  494 
16-827 
16-2 
15-75 
15-07 
14-578 
14-119 

18-  677 
13-22 
12-867 
12-495 
12-147 
11-824 
11-508 
11-218 
10-897 


Amount  of  Urine  _ 
used 
2-05  c.c. 

2-1  „ 

2-2  „ 

2-25  „ 

2-3  „ 

2-4  „ 

2-5  „ 

2-6  „ 

2-7  „ 

2-75  „ 

2-8  „ 

2-  9  „ 
3 

3-  25  „ 
3-5  „ 
•3-6  „ 
3-7  „ 
3-75  „ 

3-  9  „ 
4 

4-  25  „ 
4-5  „ 
4-6  „ 
4-7  „ 
4-75  „ 

4-  9  „ 
5 

5-  25  „ 
5-5  „ 

5-  75  „ 
6 

6-  25  „ 
6-5  „ 
6-75  „ 


Grains  per  ounce. 

10-607 
10-416 

9-939 

9-719 

9-507 

9-114 

8-746 

8-410 

8-098 

7-949 

7-875 

7-540 

7-289 

6-728 

6-245 

6-074 

5-910 

5-803 

5-609 

5-448 

5-145 

4-859 

4-753 

4-652 

4-603 

4-462 

4-373 

4-165 

3-975 

3-806 

3-645 

3-498 

3-364 

3-2.38 
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CI  ill  iciil  I)  idi^niosis . 


Aiiumnt  of  UriuL' 

lr:iiiis  pur  mince. 

AllKIMllt  of  I'l-illi- 

<j rains  per  oi 

used 

usei  1 

- 

7  c.c. 



8-121 

10  c.c. 

2-188 

7-25  „ 



3-OlG 

11 

1  -988 

7-5  ,, 



2-905 

12 

1-822 

7-75  „ 



2-821 

13 

z 

1-G82 

8 



2-728 

11 

1-5G2 

8-25  „ 

— 

2-G50 

15 



1-454 

8-5  „ 

2-572 

ir. 

1-3G4 

8-75  „ 

2-499 

17 

1-28G 

9 

2-429 

18 

1-215 

9-25  ,, 

2-864 

19 

1-150 

9-5  „ 

2-302 

20 

1-093 

9-75  ,, 

2-242 

ExampJc.  Suppose  20  c.c.  of  urine,  diluted  ten  times  with 
water,  have  been  required  to  reduce  entirely  the  copper  from 
10  c.c.  of  Peliling's  solution.  Consulting  the  table,  we  find 
that  when  2  c.c.  of  pure  urine  require  to  be  used,  it  is  equal  to 
10-897  grains  per  ounce.  Multiply  this  by  the  total  daily  ex- 
cretion of  urine  in  ounces,  and  the  result  is  the  excretion  of 
glucose  iJer  24  hours,  e.g.,  here  10-897  x  200  —  2179-4  grains. 


Table  showing  per  cent,  of  sugar  present  in  the  urine, 
when  the  following  amounts  of  )>nre  urine  have  been 
reqmred  to  completely  reduce  the  copper  in  10  c.c. 
of  standard  Feliling's  solution. 


ount  nf  Urine 

Grammes  of 

Amount  of  Urino 

(iramme 

used 

Sugar  per  cent. 

used 

Sugar  per 

0-1  c.c. 

50 

1-25  c.c, 

4 

0-2  „ 

25 

1-3 

3-8 

0-25  „ 

20 

1-4  ., 

3-57 

0-3  ,, 

16-6 

1-5  „ 

3-33 

0-4  „ 

12-5 

1-6  „ 

3-12 

0-5  „ 

10 

1-7  ,, 

2-94 

0-6  „ 

8-33 

1-75  ., 

2-85 

0-7  ,, 

7-14 

1-8  „ 

2-77 

0-75  ,. 

6-6 

1-9  ,, 

2-63 

0-8  ,, 

G-25 

2 

2-5 

0-9  „ 

5-55 

2-1  'I 

2-39 

1 

5 

2-2 

2-27 

1-1  „ 

4-54 

2-25  !' 

2-22 

1-2  „ 

4-17 

2-3  ,, 

2-17 
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Hint  of  Urine 

Gi'(iuini6s  of 

= 

Sn*''ar  per  cent 

2-4  C.C. 

_ 

2-08 

2-5  ., 

_ 

2 

2-6  ., 

— 

1-92 

•2-7  ,, 

_ 

1-85 

2-75  ,, 

— - 

1-81 

2-S  ,. 

_ 

1-78 

2'y  „ 

_ 

1-72 

— 

1-66 

3-25  „ 

— 

1-53 

3-5  „ 

_ 

1-42 

3-G  „ 

— 

1-38 

3-7  ,, 

— 

1-35 

3-75  „ 

_ 

1-33 

3-9  „ 

_ 

1'28 

— 

1-26 

4-25  „ 

_ 

1-17 

4-5  „ 

_ 

1-11 

4-6 

— 

1-08 

'i-'i 

_ 

1-06 

4-75  „ 

— 

1-05 

4-9  „ 

— 

1-02 

5 

_ 

1 

5-25 

— 

0-95 

5-5  ., 

— 

0-9 

5-75  „ 

0-87 

6 

0-83 

6-25  „ 

0-8 

6-5  „ 

0-76 

6-75  ,, 

■  0-73 

7  ,, 

0-71 

Anioniit  (if  Urine  _     Grannne.s  of 

nsed  "  Sugar  per  cent. 

7-25  C.C.  =  0'G8 

7-5  „  =  0-GG 

7-  75  „  =  0-64 
S  =  0-625 

8-  25  „  =  0-GOG 
8-5  „  =  0-58 

8-  75  ,,  =  0-57 
9  „  =  0-55 

9-  25  „  =  0-54 
9-5  „  =  0-52 
9-75  „  =  0'61 

10  „  =  0-5 

10-  5  „  =  0-47 

11  „  =  0-45 

11-  5  „  =  0-43 

12  ,,  =  0-416 

12-  5  „  =  0-4 

13  =  0-38 

14  ,,  =  0-3G 

15  „  =  0-33 

16  „  =r  0-31 

17  „  =  0-29 

18  ,,  =  0-27 

19  ,,  =  0-26 

20  „  =  0-25 
25  ,,  =  0-2 
30  ,,  =  0-16 
35  „  =  0-14 
40  „  =  0-125 
50  „  =  0-10 


Sacchaiviiieter  of  Carivan/im. 

Fairly  accurate  an'^  easy  of  application. 

No  calculations  are  necessary,  the  percentage 

of  sugar  present  in  the  urine  being  read  off 

at  once. 
Ajjparatus  consists  of — 

(1)  A  measure  for  the  Fehling's  solution. 


Cliiiicitl  Didf^iiosis. 

(2)  A  test  tube  in  which  to  boil  tiie  Feh- 
ling's  solution. 

(3)  A  graduated  pipette  from  which  the 

diluted  urine  is  run. 

Methii>L 

A  definite  amount  of  Fehling's  solution 
is  boiled  in  the  test  tube,  and  having  filled 
the  graduated  pipette  with  dilute  urine 
(1  in  10),  it  is  run  into  the  copper  solution 
till  all  the  blue  colour  has  gone.  The 
amount  of  sugar  present  is  read  off  in  per- 
centages from  the  pipette. 


Fig.  52.— Sacch.\hometek  of  Carwakdine. 
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Pavy's  Quantitative  Test. 

The  reagent  is  made  by  dissolving  (a) 
4-158  grammes  of  piire  sulpliate  of  copper  in 
200  c.c.  distilled  water.  Then  (b)  20-4 
grammes  of  the  tartrate  of  potash  and  soda 
are  dissolved  in  400  c.c.  of  distilled  water,  in 
which  have  previously  been  dissolved  20-4 
grammes  of  caustic  potash.  These  two  solu- 
tions {a  and  b)  are  slowly  mixed.  When  cold, 
300  c.c.  of  strong  ammonia  solution  (specific 
gravity  0-88)  are  added,  and  distilled  water 
to  make  the  whole  up  to  one  litre. 

This  is  standardised,  so  that  the  copper  in 
10  c.c.  is  completely  reduced,  and  the  colour 
of  the  solution  quite  gone,  when  0-005 
gramme  glucose  has  been  added.  It  is  ten 
times  weaker  than  Fehling's  solution.  The 
mode  of  procedure  is  the  same  as  with  Feh- 
ling's, only  that  precautions  have  to  be  taken 
to  prevent  the  too  free  escape  of  the  ammonia 
which  keeps  the  oxide  of  copper  in  solution. 
Mefhod. 

Place  50  c.c.  of  Pavy's  solution  in  a 
small  glass  flask,  which  is  closed  by  a 
tightlj'-fitting  cork.  This  cork  is  perfor- 
ated by  two  holes.  Into  the  centre  one 
we  introduce  the  nozzle  of  the  burette,  and 
screw  it  tightly  in,  so  as  to  attach  the 
flask  to  the  burette.  The  other  perforation 
contains  a  small  bent  glass  tube  to  allow 
19 
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of  the  escape  of  steam.  The  burette  is 
filled  with  the  urine  diluted  ten  times,  ;uid 
Pavy's  solution  boiled  by  means  of  a  lamp 
below  the  flask,  and  while  it  is  attached  to 
the  burette.  While  boiling  run  in  the  di- 
lute urine,  and  sto[)  when  the  coloiu-  lias 
completely  disappeared.  Read  off  the 
number  of  cubic  centimetres  used,  and  cal- 
culate exactly  as  before. 


Fig.  5-3.— Method  op  Arranging  Burette  for  the  Estimation 
OF  Sugar  by  Pavy's  Solution. 

4.  Fermentation  Test. 

This  test  is  easily  applied,  but  cannot  be  re- 
lied on. 

Take  two  8  oz.  bottles,  and  into  each  place  4 
ounces  of  the  urine  to  be  examined.  To  one  of 
them  add  a  small  piece  of  German  yeast,  and 
place  both  bottles  in  a  warm  situation  for  24 
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hours.  At  the  end  of  this  time  take  the  speci- 
fic gravity  of  both  by  means  of  an  nrinometer. 
The  one  to  which  the  yeast  was  added  will  have 
a  lower  specific  gravity  than  the  other,  owing 
to  the  production  of  alcohol  from  the  glucose. 

It  has  been  found  that  each  degree  of  specific 
gravity  lost  in  this  way  is  equal  to  0-22  gramme 
glucose  in  100  c.c.  urine,  or  one  grain  per 
ounce. 

Thus,  if  after  24  hours  the  simple  urine  has 
a  specific  gravity  of  1040  ;  while  the  other  to 
which  the  yeast  was  added  is  1010,  there  must 
have  been  30  x  0-22  gramme  per  100  c.c. 
urine,  or  6-6  grammes  glucose. 

If  -5680  c.c.  be  daily  excretion  of  urine,  then 
6-6  X  .56-8  =  374-8  grammes  glucose  is  the  ex- 
cretion per  24  hours.    As  grains,  this  is  30  per 
ounce,  or  6000  grains  glucose  daily. 
Saccharometers. 

Nothing  need  be  said  of  these  here,  as 
there  are  many  varieties  of  saccharometers, 
and  each  is  diff'erently  graduated. 

The  directions  are  given  with  each  instru- 
ment, and  so  the  percentage  of  glucose  in  the 
urine  is  easily  calculated. 

If  the  urine  be  highly  coloured,  it  must  be 
rendered  less  so  by  shaking  it  up  with  animal 
charcoal,  or  with  acetate  of  lead,  and  then 
filtered,  before  examining  it  by  the  polari- 
meter.    If  we  use  the  latter  to  clarify  the 
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urine,  then  add  one-tenth  to  the  total  iuuount 
of  glucose  found,  as  this  salt  tends  to  cause 
left  rotation,  while  glucose  is  dextro-rotatorj-. 

L^VULOSURIA. 

In  rare  cases  lajvulose  is  found  instead  of 
grape  sugar,  or  along  with  it.  It  gives  all  tlie 
reactions  of  the  latter,  but  rotates  the  polarised 
ray  to  the  left,  and,  if  occurring  alone,  this  will 
distinguish  it.  If,  however,  it  occurs  along  with 
glucose,  it  will  lessen  the  right  rotation  of  the 
polarised  ray,  and  thus  iu  such  a  case  tlie  polari- 
metric  estimation  would  not  agree  with  the 
chemical  one. 

LACTOSURIA. 

Milk  sugar  is  sometimes  found  iu  the  urine  of 
women  who  are  nursing. 
Tests. 

(1)  Chemically,  it  reduces  copper  from  its  alka- 

line solution,  but  more  feebly  than  glucose. 

(2)  Is  dextro-rotatory. 

(3)  Does  not  undergo  fermentation  Avith  yeast. 

A^ofe. — In  estimating  lactose,  remember 
that 

10  c.c.  of  Fehling's  solution  = 
0'067  gramme  lactose. 

10  c.c.  of  Pavy's  solution  =  0-0067 
gramme  lactose. 
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GLYCURONIC  ACID. 
This  has  to  be  distinguished  from  sugar,  as  it 
produces  a  yellow  or  red  precipitate  of  the  sub- 
oxide of  copper  from  its  alkaline  solution. 
Occurrence. 

(1)  Transitorily  with  certain  drugs,  e.f/.  : — 

Chloroform,  morphia,  chloral,  curare. 

(2)  Constantly  in  certain  otherwise  healthy  per- 

sons, and  so  must  be  distinguished  from 
diabetes. 

Tests. 

(1)  Reduces  alkaline  copper  solutions. 

(2)  Is  dextro-rotatory. 

(.3)  Does  not  undergo  fennentation  with  yeast. 

ACETONE. 

Present  in  urine  in 

(1)  Advanced  diabetes. 
Diabetic  coma  (not  invariably). 

(2)  Acute  fevers. 

(3)  Chronic  renal  disease. 

(4)  Some  cancers. 
(.5)  Gastric  diseases. 

(6)  Acute  intestinal  obstruction. 
Tests. 

(1)  Odour  is  distinctive — like  chloroform. 

(2)  Add  to  urine  in  test  tube  a  little  caustic 

potash  solution. 
Add  few  drops  of  strong  watery  solution  of 
iodine  in  iodide  of  potash. 


CI niical  Dini^iiosis. 

Acetone    present  =  crystals    of  i(xl(jtorni 
separate. 

Microscopically  =  six-sided  ])lates  oi'  stars. 
(3)  Nitro-prusside  of  sodium  test. 
Rea(/e?if. 

Dissolve  one-tenth  of  a  gramme  of  nitro- 
prusside  of  sodium  in  15  c.c.  distilled 
water. 
Method. 

In  test  tube  place  a  little  urine. 
Add  a  little  of  the  reagent. 
Add  a  little  caustic  potash  or  soda  solu- 
tion. 

Acetone  =  ruby  red  tint. 

Slowly  fades  to  straw  colour. 
Add   little   acetic  acid,  and 
boil. 

=  rose  violet  colour. 

Fallacies. 

Aldehyde  and  kreatinin  give  similar 
reactions,  but  the  red  quicldy  becomes 
yellow,  and  no  change  follows  on  addi- 
tion of  acid. 

Ethyl-Diacetic  Acid. 

Tests. 

(1)  This  gives  a  similar  reaction  with  nitro- 
prusside  of  sodium. 
Add  nitric  acid  =  ruby  red  colour  still  re- 
mains. 
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Fades  gradually  to  yel- 
low. 

(2)  x\dd  perchloride  of  iron  solution  =  bright 
red  colour. 

Occurrence — Said  to  be  always  present  in  the  urine 

(1)  Preceding  or  during  diabetic  coma  (diacetic 

coma). 

(2)  At  the  height  of  acute  fevers. 

EHRLICH'S,  OR  THE  DIAZO-REACTION  IN  URINE. 
Reagent. 

(1)  Concentrated  solution  of  sulphanilic  acid. 

(2)  Solution  of  sodium  nitrite  (1  in  200). 

Mix  100  c.c.  of  No.  1  with 

5  c.c.  pure  hydrochloric  acid  and 
3  c.c.  No.  2. 

Method. 

Mix  equal  volumes  of  this  mixture  and 
urine. 

Render  strongly  alkaline  with  ammonia. 
Reaction  consists  in  the  production  of  a 
Bright  carmine  red  colour. 
Froth  is  also  coloured  when  the 
mixture  is  shaken. 
This  never  occurs  in  healthy  urine. 
It  occurs  in 

(1)  Typhoid  fever. 

(2)  Acute  tuberculosis. 

(3)  Pneumonia. 


Clinical  Diagnosis. 
ROSENBACH'S  REACTION. 

This  consists  in  a  dark  Bnrgundy  red  colour, 
which  appears  in  reddish  urine  when  boiled,  and 
nitric  acid  is  dropped  in. 
Occurs  in. 

(1)  Intestinal  troubles. 

(2)  Along  with  Indicanuria. 

FATS  IN  THE  URINE. 

Occurrence. 

(1)  Excess  of  fatty  food,  e.g.,  cod  liver  oil. 

(2)  Pregnancy — Said  to  be  a  normal  condition. 

(3)  Bright's  disease. 
Hydronephrosis. 

(4)  Waxy  disease. 

(5)  Pancreatic  disease. 

(6)  Fat  embolism. 

(7)  Phosphorus  poisoning. 

(8)  Diabetes  mellitus  (certain  cases). 

(9)  Chyluria. 

Ui'ine  contains  in  this  disease  serum  al- 
bumin and  globuliu,  fibrinogen,  fat, 
cholesterin,  etc.,  and  very  soon  coagu- 
lates. 

Tests. 

(1)  Microscope  shows  fat  globules. 

(2)  ,,  ,,    solution   of   globules  by 

ether  or  chloroform. 
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(3)  Microscope  shows  globules   blackened  by 

osmic  acid. 

MICROSCOPICAL  EXAMINATION  OF  URINARY 
DEPOSITS. 

Mefho'l  of  ohfaini/iy  deport. 

Place  some  of  the  urine  in  a  tall  conical  glass. 

Allow  to  remain  24  hours. 

A  deposit  probably  has  formed  at  the  end  of 

this  period. 
To  remove  a  little  of  it 

Pass  a  narrow  empty  pipette  to  the  bottom  of 
the  glass,  keeping  the  pulp  of  the  forefinger 
tightly  over  the  upper  end  of  the  pipette, 
so  as  to  keep  the  urine  from  entering  it. 

When  at  the  bottom  slightly  raise  the  finger. 

Some  of  the  deposit  at  once  enters  the  pipette. 

Close  the  end  tightly  with  the  finger. 

Withdraw  the  pipette. 

Allow  a  drop  to  fall  on  a  glass  slide. 

Cover  it  carefully  with  a  cover-glass. 

Examine  first  with  low  power. 

Then  with  high  power  of  the  micro- 
scope. 

In  many  cases  it  is  much  better  to  employ 
the  "centrifuge".  We  thus  get  the  solid 
constituents  of  the  urine  when  newly  passed, 
and  not  after  standing,  when  certain  changes 
may  have  taken  place. 
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I.   UNOEGANISED  SEDIMENTS. 

Uric  Acid. 

Found  ill  acid  urine. 
Often  visible  to  naked  eye 
On  sides  of  vessel,  as 
Yellowish-red  crystals. 
Hard  and  gritty. 

^1   made  up  of  (  spikes, 
Consist  of — Rosettes  or  I         ,  , 

r  conglomcra-  rode, 

'  J       tion  of      I  plates. 

Small  crystals  may  be  isolated,  and  appear  as 

Large  lozenges. 

Whetstones. 

Ovals. 

Squares. 

Barrels. 

Dumb-bells. 


Fig.  54.— Uric  Acid. 
Ro-sette  (a)  and  hedgehog  (h)  form. 

Colour. 

Yellow — nearly  always         |  due  to  uro- 
Reddish  in  larger  masses,     )  erythrin. 
Colourless  very  occasionally. 

Ted. 

Add  caustic  potash  =  solution. 
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.  Urates. 

Found  in  acid  urine. 
Occur  in  two  forms. 

[a)  Amorphous — usually. 

[b)  Crystalline. 

{a)  Amorphous  or  Mixed  Urates. 

Acid  urate  of  sodium  or  potassium. 
Pink  or  brick-red  precipitate. 
This  is  usual  form  in  which  urates  occur. 
Mass  of  granules  under  microscope. 

Yellowish  in  tint. 

Varying  size. 

Disappear  on  heating  slide. 
Reappear  on  cooling. 
{!>)  Crystalline. 

Acid  Urate  of  Sodium. 


Fm.  55.— Urate  of  Sodium. 

Microscopically. 

Yellowish  red  bodies. 
Outline  irregularly  round  with 
Small  spines  projecting. 
Less  frequently  Star-shaped. 

Fan-like. 


Cliniccd  Diag)wsis. 

Occurs  in  (1)  Gout — during  attack. 

(2)  Febrile  attacks  in  chil- 
dren. 

Acid  Urate  of  Ammoniiun. 


Fig.  56.— Urate  of  Ammonium. 

Found  in  alkaline  urine, 
Along  with  triple  phosphate  in  ammoniacal 
fermentation  of  urine. 
'  Opaque  dark  brown. 

Round  spheres  with  "j  =  thorn  apples. 
Numerous   project-  j  =  hedgehog  crys 

ing  spiculte  J  tals. 

Occur  less  frequently  as 
Elongated  dumb-bells'. 

Phosphates. 

Amorphous. 
Crystalline. 
(a)  Amor-phoiis. 

Calcium  phosphate,  Ca3(P04)2. 
Greyish  granules. 
Dissolve  on  adding  acid. 
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(b)  Crystalline. 


Fig.  57.— Neutral  Phosphate  of  Lime. 

(a)  Calcium  phosphate,  CaHPOi. 

Stellar  crystals  less  frequently. 
Each  star  consists  of — 
Wedge-shaped  crystals. 
United  together  by  their  apices. 
Occasionally  crystallise  as 

Dumb-bells. 
Colourless  always. 
Differ  from  ui-ic  acid  in  colour. 
Urine  neutral  or  alkaline. 


Fig.  58. — Triple  Phosphates. 


(j8)  Ammonio-magnesium  or  triple  phosphate 
(NH,MgP04.6H.O). 

Most  frequently  found. 
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Large  triangular  prismatic  crystals. 

("  Knife  rests,"  "coffin  lids".) 
Less  often  crystallises  as  "  featiiery  " 
phosphates. 
(y)  Magnesium  phosphate,  Mg^  (P04),.22H./J. 
Not  common. 
Occurs  as  long  plates. 

4.  Calcium  Carbonate  (CaCOg). 

Occurs  rarely  in 

Biscuit  form,  or  as 
Whitish  balls. 

5.  Calcium  Oxalate. 

Present  in  acid  or  alkaline  urine. 
Minute  octahedral  crystals. 

(Envelope  or  St.  Andrew's  cross.) 
Small  squares  or  diamonds  with 
Lines  running  across  from  opposite  angles, 
appearing  as  light  or  dark  crosses,  ac- 
cording to  the  focus. 
Occur  as  small  dumb-bell  crystals  less  frequently. 
Colourless. 

Readily  dissolve  in  hydrochloric  acid. 

This  deposit  is  often  seen  as  fine  lines  crossing 

one  another  like  scratches  on  the  sides  of  the 

glass  vessel. 


Fig.  59.— Oxalate  of  Lime. 
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II.   UNORGANISED  SEDIMENTS. 


1.  Blodd  Corpuscles. 

Ill  acid  urine  may  retain  their  shape. 
In  alkaline  urine  usually  swell  uja. 

Become  spherical. 


May  be  shrivelled,  or  have 
Crenated  outline. 

Colouring  matter  usually  absent — having  dif- 
fused out,  specially  so  when  blood  comes  from 
kidney. 

"  Phantom  rings  "  then  appear — pale  yellow 
rings. 

Rouleaux  formation  seldom  seen,  though  they  are 
Often  united  by  a  cementing  substance. 
2.  Pus  Corpuscles. 

Appear  as  irregularly  shaped  roundish  bodies. 

Larger  than  red  blood  corpuscle. 

Many  nuclei  in  each,  so  giving  a 

Granular  appearance  to  cell. 

In  alkaline  urine  leucocytes  may  appear  as  homo- 


geneous round  globules  without  nuclei. 
Acidify  urine  =  nuclei  reappear. 
Often  associated  with  renal  epithelium. 
Present  in  urine  in  cases  of 


Cystitis, 


Ureteritis. 

Pyonephrosis. 

Pyelitis. 
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Clinical  Diai^iiosis. 


Tuberculosis  of  kidney,  etc. 
Leucorrha>al  discharge  in  women. 
3.  Epithelial  Cells  of  Various  Forms. 
(a)  Most  common. 

Large  epithelial  cells  from  bladder,  vagina. 
Polygonal. 
Sinuous  outline. 
Large  oval  nucleus. 
Contents  granular. 
Occur  specially  in 

Catarrh  of  Bladder  or 

Genito-urinary  passages. 


Fig.  60.— Epithelium  in  Urinary  Sediment. 

[a-f]  Cells  from  the  Ijladder  ;  [g-j)  Cells  from  the  kidueys  ;  [k)  Squames 

from  urethra. 

(i)  Columnar  cells. 

Elongated  pyramidal. 
Nucleus  near  one  end. 
From  Urethra. 
U  reter. 

Pelvis  of  kidney. 
(From  prostatic  sinus,  often  possess  p"c- 
cesses.) 


Unorga it ised  Set! iiiieii fs. 
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(c)  Small  round  epithelial  cells  are  very  character- 

istic. 

They  come  from  the  renal  tubules. 
Numerous   projecting   corners  round 
edge. 

Distinct  round  or  oval  nucleus. 

Occur  singly,  or  in 

Groups — small  or  larger,  or  as 
Epithelial  casts  =  acute  nephritis. 

Occur  in 

Acute  Bright's  disease  =  catarrh  of  tu- 
bules— of  great  diagnostic  importance. 

Chronic  Bright's  disease  =  fewer,  and  usu- 
ally fatty. 

(d)  Club-shaped  granular. 

Nucleated  cells. 
Occur  in  large  amount  in 

Catarrh  of  pelvis  of  kidney  {7u>t  al- 
luriys  present). 
The  epithelial  cells  frequently  resemble  colos- 
trum corpuscles,  owing  to  fatty  degeneration. 

4.  Mucus  Corpuscles. 

Very  similar  to  leucocytes. 
Round  or  oval. 

Add  drop  of  acetic  acid  =  nucleus  evident. 

5.  Tube  Casts. 

Consists  of  inflammatory  exudation  into  renal 

tubules. 
These  are  exjjelled  into  urine. 

20 
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Epithelium  lining  tubules  may  he  expelled  also 

=  epithelial  cast«. 
Many  are  difficult  to  distinguish  unless  stained. 
Method  of  Staini)i.(j. 

Place  few  drops  of  sediment  in  test  glass. 
Add  a  little  picrocarmine. 
Allow  to  stain  for  few  liours. 
Mount  drop  of  this  sediment,  and  examine. 
Other  stains  act  more  rapidly,  as  eosin, 
iodine,  gentian  violet,  methylene  blue, 
etc. 

These  can  be  applied  in  weak  solu- 
tions to  edge  of  cover-glass  on  slide, 
when  they  run  in  and  stain  the 
tube  casts. 


Fig.  61. — Renal  Tube  Casts. 

(a)  Epithelial;  (&)  Hyaline;  (c)  Finely  granular  ;  [d]  Coar-sely  granular  ; 

(e)Wa.\y;  (/)  Blood;  Fatty ;  (/i.)  False  Cast  '■mucous 
cylinder  ". 

Varieties. 
(«)  Hyaline. 

Colourless,  structureless. 


Uno rga n'lsed  Sediiiieiits. 


Outline  very  faint,  so  are  often  over- 
looked. 

(Oblique  illumination  or  staining 
renders  them  more  evident.) 
May  occur  without  renal  inflammation. 
(h)  Wn,i'!/. 

Not  so  common. 
Resemble  the  preceding. 
Long. 

Often  coated  with  granular  matter,  or 

Fatty  globules. 
Give  the  amyloid  reaction,  e.g.  : — 

Iodine  and  sulphuric  acid  =  blue. 
Methyl  violet  =  red. 
Occur  in  all  forms  of  nephritis — acute 
or  chronic. 
Waxy  disease  of  kidney  (not  speci- 
ally). 

(c)  Blood. 

Densely  packed  red  corpuscles. 

May  be  only  few  embedded  in  hyaline 

or  waxy  casts. 
Occur  in  (1)  Acute  nephritis. 

(2)  Hsemorrhagic  infarction 

into  kidney. 

(3)  Hfematuria. 

(d)  Epithelium. 

Are  usually  small  round  cells. 

Nucleus  distinct. 
Often  fatty. 


Clinical  Dia<riiosis.       .    '  • 

May  be  as  epitliclial  tubes  alone. 
May  only  cover  hyaline,  waxy,  or  r 
blood  casts. 
Occur  in 

Acute  or  chronic  nephritis, 
(e)  Leucocytes. 

May  be  as  casts  alone,  or 

Covered  by  epitlielium.  . 

(/')  (Jramilar. 

Elongated  tubes — made  up  of 
Fine  or  coarse  granules. 
Colour — pale  yellow. 

reddish  brown. 
Often  broken  abruptly  across. 
Occur — Chronic  renal  diseases. 

Aggregations  of  highly  refracting  small 

fat  globules. 
Often  bristling  with  acicular  crj-stals  of 

fatty  acids. 

Occur  in 

Fatty  degeneration  of  kidney,  specially 
Large  white  kidney. 
Qi)  Uratic. 

Acid  urate  of  sodium  crystals  adhering 
to  an  organised  cast. 
{i)  Pus  Casts — Very  rare. 

Occur  in  multii^le  abscess  of  kidney. 
{j)  Bacterial  Casts — Made  up  of  micrococci. 

Granular  in  appearance. 
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Occur  in  septic  diseases,  e.ij.,  septic 
phrosis. 

Sig»ificance.  of  Presence  of  Casts. 
Blood,         \  casts  of  greatest 


Leucocyte,      clinical  significance. 
Epithelium,     They  indicate  the  presence  of 
Granular,     )      acute  nephritis. 

Large  hyaline,  \       ,        ,      .  1  i;„ 

='  I  casts  =  chronic  renal  dis- 

Waxy,  f  Qa,iie. 

Fatty,  J 

Granular,  ,  casts  =  degenerations  of  epithe- 
Fatty,      )  lifil  casts. 

6.  Cylindroids  (Thomas'). 

Very  long  ribbon-like  bodies. 
Extremities  twisted. 

Occur  in  (1)  Scarlatina  in  children. 

(2)  Acute  and  chronic  nephritis. 

7.  Leucin. 

Yellowish  brown. 

Oily-looking  round  masses. 

Radiating  strife  with 

Concentric  markings. 

They  are  often  arranged  in  rosettes. 


Fig.  62.— Leucin. 
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8.  Tyrosin. 

Long  silky 

Needle-shaped  crystals. 
Arranged  in  sheaves  or  broom-like  bundles. 
Leucin  and  Tyrosin  usually  occur  together,  ljut  arev 
rare. 

Occur  in  Acute  yellow  atrophy  of  liver. 
Cirrhosis  of  liver. 
Phosphorus  poisoning. 
Typhus. 
Variola. 


Fig.  63.— Tyrosin. 


9.  Cholesterin. 

Rhombic  plates  with 
One  corner  a  wanting. 
It  is  rare. 


Fig.  64. —Cholesterin. 


Unorganised  Sediments. 
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Tests. 

(1)  Play  of  colours  with  iodine  and  sulphuric 

acid  —blue— red — green. 

(2)  Heated  with  solution  of  sulphuric  acid  (5  to 

1  of  water),  edges  of  crystals  become  red. 

10.  Cystin. 

Occurs  only  in  acid  urine. 
Small  hexagonal  plates. 
Yellow  in  colour  (faint). 
Mother-of-pearl  opalescence. 
Often  superimposed  on  one  another. 
Tests. 

(1)  Heated  on  silver  leaves  a  black  stain  from 

sulphm-  contained. 

(2)  Add  oxalic  acid  solution  =  crystals  dissolve 

(while  uric  acid  remains). 

Fig.  65.— Cystin. 

11.  HiPPURic  Acid. 

Occasionally  found. 
Elongated  rhombic  prisms. 
Singly  or  in  groups. 

Occurs  after  taking  benzoic  acid  internally. 


Clinical  DiafTjiosis. 


12.  Fat  Globules. 

Occur  in 

( 1 )  Advanced  cirrhosis  of  kidney  sometimes. 

(2)  Fatty  degeneration  of  kidney. 

(3)  Diabetes  mellitus. 

(4)  Phosphorus  poisoning. 

(5)  Chyluria. 

(6)  During  pregnancy. 

13.  Indigo  Blue  Crystals. 

Sometimes  present  in  decomposing  urine  rich  in 

sulphate  of  indoxyl  (Indican). 
Fine  needles  arranged  in  feathers  or 
Masses  sometimes. 

14.  Melanin. 

Dark  brown  or  black  particles. 
Either  free  or 
In  leucocytes. 

Urine  soon  becomes  dark  on  exposure  to  light. 
Tests. 

(1)  Add  bromine  water  to  urine  =  yellow 

precipitate,  which  gradually  blackens. 

(2)  Add  solution  of  ferric  chloride  =  dark 

bi-own  cloudiness  or  black  precipitate 
soluble  in  excess. 
Occurs  in 

(1)  Melanotic  sarcoma. 

(2)  Intermittent  fever. 

(3)  Wasting  diseases. 


Unorganised  Sed intents. 
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15.  New  Formations. 

Fragments  of  villous  tumour  from  the  bladder. 
Epithelial  cell  nests  in  carcinoma 
cervicis  uteri. 

16.  Spermatozoa. 

Pear-shaped  bodies. 

Very  long  tail  springing  from  blunt  end  of  pear. 
Usually  dead  and  quiescent. 

(See  page  119.) 

17.  DiSTOMA  HAEMATOBIUM  Ova  of. 

Small  oval  bodies. 
Extremities  somewhat  pointed. 
Usually  along  with  Blood. 

Pus. 

Fat. 

18.  ECHINOCOCCI. 

Sometimes  present  as  Scolices. 

Membranes. 

Hooklets. 
Accompanied  by  Blood. 

Pus. 

Cellular  debris. 

19.  Micrococci  and  Bacteria. 

Urine  usually  clouded  when  voided. 
Micrococcus  Urece. 

Largely  present  in  decomposing  urine. 
Found  on  surface  and  in  sediment  of  urine. 


Clinical  Diagnosis. 


Cocci  are  large. 
Form  chains. 
Patlioijenic  Oiymunnis  present  in  freshly  passed 
urine,  as  in  septic  infection  from  catheter,  or 
along  with  infectious  diseases,  e.f/.  : — 
Pneumonia. 
Enteric  fever. 
Ulcerative  endocarditis. 
Tubercle  Bacilli  most  important. 

Cover-glass  films  made  and  stained  as  de- 
scribed for  the  sputum  (p.  17). 
Their  presence  shows  that  there  is  a  tubercu- 
lar ulceration  in  some  part  of  the  genito- 
urinary apparatus. 
Sarcinoi — Sometimes  present. 

Have  same  characters  as  those  found  in 
stomach  (p.  59). 


PTOMAINES  IN  URINE. 

In  healthy  urine  there  are  toxic  substances  of  an 

alkaloidal  nature. 
In  diseased  conditions  these  are  found  in  large 
amount. 

E.g. — Measles. 

Pneumonia. 
Diphtheria. 
Cholera. 


Feriiiciits  in  Urine. 
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Method  of  Separation. 

Acidify  urine  with  acetic  acid. 

Add  solution  of  the  iodides  of  mercury  and 

potassium. 
Precipitate  falls  =  alkaloids  if  present. 

Soluble  in  warm  alcohol  (so  distinguishing- 
it  from  albumin,  mucvis,  uric  acid, 
which  are  also  precipitated  by  this  re- 
agent). 

The  alkaloids  may  also  be  separated  by  the 
Stas-Otto  process  (p.  70). 


FERMENTS  IN  URINE. 


A  Pepsin-like  body  is  2)resent  in  Normal  Urine. 
Test — Place  a  small  piece  of  pure  fibrin  in  the 
urine  for  some  hours  (during  which 
time  it  absorbs  the  pepsin  if  present). 
Then  remove  and  place  in  0*2  per  cent. 

hydrochloric  acid  solution. 
Keep  at  temperature  of  38°  C. 
Fibrin  gradually  dissolved  =  pepsin  pre- 
sent. 

It  is  absent  from  urine  in 
Enteric  fever. 
Nephritis. 
Cancer  of  stomach. 


i6  Clinical  Ditignosis. 

Other  fcrntPids  .^nid  tu  he  ii'innallij  present,  e.<j.  : — 
Diastatic  or  amylolytic 
Milk  curdling. 


CHANGES  IN  THE  URINE  IN  LOCAL  OR 
GENERAL  DISEASES. 

I.  Diseases  of  the  Kidney. 
1.  Acute  Nephritis. 


Quantity         — greatly  diminished. 

Colour  — smoky,  turbid,  or  dark  brown. 

Specific  gravity — high. 

Reaction  • — -acid. 

Total  solids      — reduced. 

Albumin  — present  in  large  amount. 

Urea  — greatly  reduced. 

Blood  pigment  — present  in  large  amount. 


Uric  acid,  ] 

^^'1.1    -J      r  diminished. 
C  blondes,  j 

Microscopically. 

Blood  corpuscles — many. 

In  various  conditions. 

Single — or  in  groups. 

Phantom  rings. 

Epithelial  cells — small  polyhedral, 

from  renal  tubules. 

Pus  corpuscles. 

Tube     casts — (hyaline,  epithelial, 
blood,  pus). 
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2.  Chronic  Venous  CoNGESTroN. 

Quantity — diminished. 

Colour    — dark  red. 

Sp.  gr.   —high,  1025 -30. 

Reaction  — strongly  acid. 

Albumin  — present. 

Urea      — normal. 

Uric  acid,  ] 

r  mcreased. 
Urates,  j 

Microscopically. 

Red  blood  corpuscles — few. 

Tube  casts — hyaline. 

3.  Chronic  Nephritis. 

Quantity    — only  slightly  lessened. 
Colour       — normal  or  pale. 
Sp.  gr.       — normal  or  slightly  below. 
Total  solids — diminished. 
Albumin     — present  in  large  amount. 
Urea, 
Chlorides, 
Microscopically. 

Epithelium  — cylindrical. 

Often  fatty. 

Pus  corpuscles  — -numerous. 

Tube  casts — (granular,  fatty). 

Free  fat  globules. 

4.  Granular  Contracted  Kidney. 

Quantity — greatly  increased. 
Colour    — pale. 
Sp.  gr.    — low. 


diminished. 
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Cruiicnl  Diagnosis. 


Reaction — acid. 
Albumin — none,  or  mere  trace. 
Urea, 

Phosphates, 
Microscopically — Nothing,  or 

Casts — few  granular  or 

hyaline. 
Crystals — Uric  acid. 

Oxalate  of 
lime. 

5.  Uremia. 

Quantity  — g  r  e  a  1 1  y  diminished  o  r 
totally  suppressed. 

Sp.  gr.        — diminished. 

Total  solids — lessened. 

Albumin     — present. 

Urea  — markedly  diminished — 5U- 
100  grains  jjer  diem. 

Microscopically. 

Pus  corpuscles,  1 
Epithelium,       j  frequently. 
Tube  casts,  ! 

6.  Waxy  Kidney. 

Quantity    — increased. 

Colour       — pale. 

Sp.  gr.       — low. 

Total  solids — slightly  diminished. 

Albumin     — present  in  small  amount. 

Occasionally  in  large 
amount. 


J  reduced. 
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Serum  albumin  usually. 
Serum  globulin   often  in 
greater  amount. 
Urea         — diminished. 
Microscopically — Nothing,  or 

Casts — few  hyaline  or 
waxy. 

7.  Cystic  Disease  op  Kidney. 

Quantity  — increased. 

Colour  — pale. 

Specific  gravity — low. 
Albumin  — present. 

Urea  — diminished. 

Phosphates      — increased. 
Microscopically. 

Blood  corpuscles. 

Pus  corpuscles. 

Tube  casts — large  granular. 

Crystals    — triple  phosphates. 

8.  Strumous  Disease  of  Kidney. 

(rt)  Early  stage. 

Quantity — increased,  2-3  litres. 

Colour    — clear  yellow. 

Spec.  gr. — low,  1005. 

Eeaction — acid. 

Albumin — a  little. 

Microscopically. 

Blood  corpuscles,  ■] 
Leucocytes,  \-  few. 

Casts — hyaline,  J 


320  Clinical  Diagnosis. 

E  p  i  t  h  e  1  i  u  in  from  tulniles 
rarely. 

{}))  Later — when  ulcerating. 
Urine  millcy. 
Reaction — allcaline. 

ammoniacal  later. 
Albumin  — present. 
Microscopically. 

Blood  corpuscles. 

Pus  (remains  suspended  in 

ui'ine). 
Caseous  debris. 
Crystals  —  triple    p  h  o  s- 
phate. 

Stain  for  tubercle  bacilli. 

9.  Acute  Pyelitis. 

Quantity — increased. 

Colour    — yellow,  with  fine  flecks  of  pus. 

Sp.  gr.   — low. 

Reaction — feebly  acid  or  alkaline. 
Albumin  — frequently  present. 
Microscopically. 

Tube  casts  ;  pus,  hyaline,  granular. 
10.  Chronic  Pyelitis. 

Quantity — increased. 
Colour    — pale  yellow. 
Sp.  gr.    — low. 
Reaction — faintly  acid. 
Albumin  — present. 
Odour     — very  fo3tid. 
Pus  often  in  plugs. 
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11.  Rexai.  Calculus. 

(rt)  During  passage  of  stone. 

Quantity — diminished. 
Colour    — smoky  or  porter. 
Reaction  — acid. 
Blood, 

Pus  in  plugs, 

Uric  acid,  )  •  , 

1^  HI  large  amount. 


j.  present. 


Urates, 
Microscopically 
Red 
White 


blood  corpuscles. 


Tube  casts ;  hyaline,  granular. 

Crystals — oxalate  of  lime. 
(h)  After  paroxysm. 

Quantity — greatly  increased. 

Sp.  gr.    — low. 

Pus  present  in  large  amount. 

12.  Renal  Infarction. 

Quantity — diminished. 
Colour    — dark. 
Sp.  gr.   — increased. 
Reaction — acid. 

Albumin  — present  in  large  amount. 
Microscopically. 
Blood  ) 

p^^^     ^  corpuscles. 

Tube  casts  ;  hyaline,  epithelial,  pus. 
21 
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13.  Cancer  uf  Kidney. 

(Quantity — inciTased. 

Blood     — much,  often  in  clots. 

Occurs  intermittently. 

Albumin,  ^  . 

'   ui  small  amount. 

Pus,  / 

Acetone  often  present. 

11.  Hydronephrosis. 

Quantity     — increased,     'I  intermit 
diminished,  /  tently. 
Sp.  gr.        — low. 
Total  solids  — diminished. 
Albumin     — present. 
Urea,  ) 

reduced. 

Phosphates,  J 

Blood         — often  in  clots. 
Pus  corpuscles. 

15.  Pyonephrosis. 

Quantity — greatly  diminished  during 

struction. 

Sp.  gr.    — low. 

Reaction  —  acid  early. 

ammoniacal  later. 

Albumin  — present. 

•    11      (  blood. 
Microscopically,  ] 

I  pus,  epithelium. 

16.  Surgical  Kidney'. 

Colour    —pale  cloudy  yellow. 

Sp.  gr.    — reduced. 

Reaction —neutral  or  alkaline. 
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Smell     — foul. 
Albumin  — present. 
Urea      — reduced. 
Microscopically. 

Pus. 

Blood. 

Debris. 

Bacteria. 

Epithelial  casts. 

17.  H^MATINURIA — H/EMOGLOBINURIA. 

Quantity  — increased. 

Colour    — clear  port  wine  or  porter. 

Sp.  gr.    — rather  higher  than  normal. 

Keaction — faintly  acid. 

Albumin  — serum  albumin,  -1 

serum  globulin,   |  P^^'^""^" 
Urea      — increased . 
Chlorides — deficient. 
Indican  — increased. 
Spectrum  of  methtemoglobin  (p.  160). 
Sediment — granular  chocolate  colour. 
Microscopically. 
Epithelium. 

Tube  casts;  granular,  hyaline. 
Crystals---hfRmatin. 

Oxalate  of  lime. 

II.  Diseases  of  the  Bladder. 

1.  Acute  and  Subacute  Cystitis. 
Colour    — turbid. 
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Sp.  gr.    — low. 
Keacti(ni — alkaline. 
Odour     — aiiimoniacal. 
Albumin  — present  or  not. 
Micronco'picully . 

Epithelial  cells  (many  with  pro- 
cesses) from  bladder. 

Leucocytes. 

lied  blood  corpuscles  (always  in 

acute). 
Bacteria  always. 

2.  Tubercular  Ulceration  of  Bladder. 

Characters  of  urine  similar  to  those  in 


pyelitis  ((/.'•.). 

Blood  is  frequently  present,  however. 

Tubercle  bacilli  present  in  large  num- 
bers (make  cover-glass  preparations, 


p.  16). 


3.  Vesical  Calculus. 


Often  much  blood  present — 


Bright  in  colour. 
Separates  in  a  layer. 


Microiicop  icall  y. 
Epithelium. 
Pus  cells. 

Crystals — Uric  acid, 


)  occur 
,  I  eai-ly. 


Oxalate  of  lime, 
Phosphates. 
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4.  Tumours  op  the  Bladdek. 

Colour — bright  red. 

Hfematuria  xisuall}'  large  in  amount. 

Microtico})icalh/. 

Shreds  of  villous  tumour  (simple  or 
malignant). 

Appear  as  pale  fragments. 
Processes  covered  by  epi- 
thelium. 
No  distinction  can  he  made 
between  those  from  simple 
or  malignant  growths. 

5.  Prostatorrhcea. 

Microscopically. 

Cylindrical  epithelium. 
Leucocytes. 
Fat  globules. 
Corpora  amylacea. 
Bottcher's  crystals. 

III.  Diseases  of  the  Urethra. 

1.  Simple  Urethritis. 

Microscopically . 

Large  flat  epithelial  scales  in  great 

amount. 
Much  pus. 

2.  Specific  Urethritis- Gonorrhcea. 

Microscrypical  ly. 

Many  flat  epithelial  cells. 


26  Clinical  Diagnosis. 

Pu«  corpuscles— many.  ^ 
Examine  for  micro-organism. 

Gonococci. 

Stain  (1)  In  fuchsin— as  for  tuliercle 
bacilli. 
(2)  Schutz's  method. 

Place    prepared  cover-glass 
films  in  solution  of  methy- 
lene blue  (half-saturated) 
containing  5  per  cent,  car- 
bolic acid  for  ten  minutes. 
Wash   in   acidified  distilled 
water    (5    minims  dilute 
acetic  acid  to  20  c.c.  water). 
Contrast  stain — weak  safranin 
solution. 
Cocci  are  small. 

Closely  aggregated  in  large  groups. 

Cover  over  or  )      .  ,  , 

\  epithehal  cells. 
Invade  J 

They  do  not  stain  by  Gram's  method. 
(See  page  119.) 


IV.  Diseases  of  the  Liver. 

1.  CiBBHOSis  OF  Liver. 

Quantity      —always  diminished. 


Colour 


—dark  reddish  brown  or 
blackish. 
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Acidity        — increased. 
Deposit        — Urates. 

Oxalates. 
Uric  acid  ■ — above  normal. 
Chlorides     — diminished. 
Bile  pigment — always  present. 

2.  Acute  Yellow  Atrophy. 

Quantity — ^much  lessened. 

Colour    — dark  bi'own. 

Reaction  — strongly  acid. 

Albumin  — occasionally  present. 

Bile  pigments,  ) 

^  °  y  present. 

Bile  acids,  J 

Mic  roscoincally . 

Leucin,  ) 

m      .     Hn  large  amount. 
Tyrosm,  j 

Tube  casts — occasionally. 

3.  Jaundice. 

Quantity       — usually  lessened. 
Colour  —deep  yellow  to  porter 

colour. 

Reaction       — strongly  acid. 

Urea  — diminished. 

Uric  acid      — increased. 

Hippuric  acid — absent. 

Bile  pigments,  ) 

Bile  Acids,       j  P'"'"'*- 

Sugar  — present  in  grave  cases. 
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V.  Other 
1. 


DlSEA«K«. 

Chyluria. 
Colour 


Sp.  gr. 


— milky — Remains  8o  witli- 
out  clearing, 
pink    from  presence  of 
blood. 
— low. 


Reaction      — faintly  acid. 

Total  solids  —  diminished. 

Albumin      — present. 

Coagulation  —  frequently  spontaneous 


Microscopiealh/ . 

Epithelial  cells. 
Leucocytes — many. 
No  casts. 

Uric  acid  crystals — often. 
Filaria    sanguius  hominis  —  often 
present  in  night  urine. 
2.  Diabetes  Mellitus. 

Quantity       — enormously  increased. 
Colour  — pale  greenish. 


Fat 


from  jjresence  of  fi  1  )rin. 
— in  cream-like  flalces  on 
surface. 


Reaction 
Froths  much 
Odour 
Albumin 


Sp.  gr. 


-high,  1030-50. 
— highlj'  acid, 
on  shaking. 
— sweet. 

— usually  absent. 


May  be  present  towards 


end. 
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Urea 

Gnipe  sugar 

Acetone 

Indicau 
Uric  acid 
Phospliates  ■ 
Fermentation 


—increased  largely. 
— always  jiresent,  1-15  per 
cent. 

— frecpiently    present  in 

large  amount. 
— much  present. 
— diminished. 
— increased, 
rapid . 


3.  Diabetes  Insipidus. 

Quantity     —marked    polyuria,  8-16 
quarts, 
—colourless  and  clear, 
—very  low,  1000-4. 
— neutral  or  feebly  acid. 

I  absent. 


I  increased  somewhat. 


Colour 
Sp.  gr. 

Reaction 
Albumin, 
Sugar, 
Urea, 

Phosphates, 
Decomposes— soon . 
Inosite       — sometimes  present. 

VI.  Urixe  in  Specific  Fevers. 

1.  Urine  in  Fevers  Generally. 

Quantity  —diminished. 
Colour  —high. 
Sp.  gr.  —high. 
Reaction       — strongly  acid. 
Deposit        — large  one  of  urates. 
Albumin       —in  small  amount. 
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Clinical  Diagnosis. 


Urea,  'I 

Uric  acid,     r  increased. 

Sulphates,  ' 

Chlorides,  ~1 

r  diminished, 
rliosphates,  J 

Hippuric  acid— present  in  large  amount. 
Microscopically . 

Uric  acid. 

Urates. 

Pus. 

Casts — hyaline. 

2.  Rheumatic  Fever. 

As  above. 

Urea  greatly  increased— 2 00-.3 00  grains 

above  normal  daily  excretion. 
Sulphates  much  increased. 
Albuminuria  transient. 

3.  Typhoid  Fever. 

Ut  supra. 

Diazo  reaction  present  after  4tli  day  (see 
page  295). 

4.  Scarlatina — Ordinary  characters  of  febrile 

urine. 

Examine  as  under  acute  nephritis. 

5.  Typhus  Fever— As  in  febrile  urine. 

Chlorides  greatly  reduced  or  absent. 
Albumin  may  be  present  in  large  amount. 

6.  Variola— As  in  Pyrexia. 

Bile  pigment  often  present. 
Htemoglobin  foiuid  in  malignant  type. 
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7.  Diphtheria— As  above. 

Copious  deposit  of  uric  acid,  urates, 

oxalates,  and  phosphates. 
Albuminuria  usual  and  copious. 

8.  Ykllow  Fever. 

Greatly  diminished  volume. 

Colour — bright  yellow  —  orange — olive 

brown  —red. 
Albuminuria  constant. 
Htematuria. 
Ursemia  frequent. 

9.  Cholera. 

Almost  total  suppression  in  algide  stage. 
During  recovery— low  specific  gravity. 

Urea  almost  absent  at 
fii'st. 

Uric  acid,  colourless 
ciystals. 

Chlorides  absent  at 
first. 

Normal  pigments — Colour  almost  none 
at  first. 
Indican  in  excessive  '\ 

quantity,  miagnostic. 
Albuminuria  constant,  J 

VII.  General  Diseases. 
1.  Gout. 

(a)  Behveeii  attacks. 

Total  solids— diminished. 
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U  rea,  "j 

Uric  acid,     ,-  (liiniiuKlied. 

I'liosphatL's,  J 

Uric  acid  may  Ijc  alisent  iiiunediately 
before  attack. 
[h)  During  atiark. 

Quantity    — diuiinislied. 
Pigment     —  „ 
Phosphates—  „ 
Albumin     — present  usually. 
Crystals  of  oxalate  of  lime. 

2.  Anyemia. 

Quantity — slighth'  increased . 
Colour  —pale. 
Sp.  gr.    — low. 

Reaction  —neutral  or  alkaline. 

3.  Pernicious  An.emia. 

Colour — sometimes  very  dark  fi'om  in- 
creased amonnt  of  urobilin 
present. 


VIII.  Nervous  Diseases. 
1.  Hysteria. 

1.  Quantity 
Colour 
Sp.  gr. 
Acidity 
Total  solids 


—greatly  increased. 
—  pale. 
— low. 

— diminished, 
reduced. 


watery 
urine. 


2.  May  be  totally  supj^ressed. 
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•2.  Epilepsy. 

After  Fit. 

Increased  excretion. 

Colour  —pale. 

Sp.  gr.  —low. 

Feebly  acid. 

Albumin,  > 

r  occasionally, 
fciugar,  ) 

Urea  and  phosphates  increased. 

Deposit  of  urates  and  nric  acid. 
.3.  Meningitis. 

Quantity  —low. 

Sp.  gr.       — high. 

Reaction    — feebly  acid  or  alkaline. 

Phosphates— great  excess. 

Chlorides    —slightly  increased. 

Urea         — increased. 

Albumin    — slight. 

IX.  Urine  in  Pulmonary  Diseases. 

1.  Phthisis  Pulmonalis  —  subject  to  marked 
variations — usually. 
Quantity  increased  (except  when  diar- 
rhoea). 

Urea  normal  or  increased  during  rise  of 

temperature. 
Deposit  of  pink  urates. 
Diazo  reaction  often  present  towards 

termination. 
Albuminuria  often  present. 
Casts  often  of  waxy  variety. 
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2.  Pneumonia — Has  characters  of  febrile  urine. 

Quantity      — diminished. 
Colour         — deep. 
Sp.  gr.         — greatly  increased. 
Large  deposit  of  urates — red,  brown. 
Urea,  uric  acid — increased. 
Chlorides     — always  greatly  diminished 
or  absent. 
,,  — in  excess  during  late  con- 

valescence. 
Sulphates     — increased  always. 
Phosphates  — reduced. 
Albuminuria — frequent  in  bad  cases. 
Blood,  ) 

Casts   /  ^^^""^  nephritis. 

3.  Bronchitis,  Acute — as  in  febrile  urine. 

Quantity    — reduced. 

Total  solids — markedly  lessened. 

4.  Pleurisy — as  in  febrile  conditions. 

Peptone  often  present  in  large  amount 
during  absorption  of  exudation. 


X.  Urine  in  Diseases  of  the  Alimentary  Tract. 

1.  Acute  Gastric  Catarrh. 

As  in  febrile  urine. 

2.  Chronic  Gastric  Catarrh. 

Quantity — increased. 
Colour  —pale. 
Sp.  gr.  —low. 
Reaction —alkaline. 


Detection  of  Poisons  in  Urine. 
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Large  deposit  of  earthy  phosphates  and 

oxalate  of  lime. 
Urea  usually  niucli  lessened. 


3.  CHRO>fic  Constipation. 

Indican  present  in  large  amount. 

4.  Ulceration   or  Cancer  op  Stomach  or 

Bowels. 

Peptone  often  present  in  large  amount. 


DETECTION  OF  POISONS  IX  URINE. 

1.  Mercury. 

Acute  poisoning — Urine  scanty  in  amount. 


Acidify  ui"ine  with  hydrochloric  acid. 

Drop  in  strip  of  copjDcr  foil  or  brass  wire. 

Heat  for  one  hour. 

Remove  foil  or  wire,  and  wash. 

Place  small  piece  in  sublimation  tube  and  heat. 

Mercury  is  volatilised  and  deposited  on  sides 

of  tube  higher  up. 
Microscope  shows  round  globules  of  mercury. 
Place  fragment  of  iodine  in  bottom  of  tube 

and  heat. 

Brilliant  red  produced  =  iodide  of  mercury. 


Albuminuri; 
Sugar, 


a,  "(^  sometimes  transiently 
J  present. 


Much  albumin. 
Blood  often. 


Detection. 


CI iiiiiiil  Didfriiosis. 


IjEAI). 

Urine  all)uininous. 
Detect  io)t. 

Place  strijj  oF  magncsiuia  riVjbon  (free  from 

lead)  in  urine. 
Allow  to  remain    several  hours  =  lead  de- 
posited on  ribbon. 
Remove  strip,  wash. 
Dissolve  off  lead  by  nitric  acid. 
Apply  tests  for  lead,  e.ij.  : — 

Sulphuretted  hydrogen  =  black  precipi- 
tate. 

Sulphuric  acid  =  white. 

Iodide  of  potassium        =  bright  yellow 

silky  pre- 
cipitate. 
Soluble  o  n 

heating. 
Returns  on 
cooling. 

COPPKR. 

Urine  albuminous,  1  from  acute  nephritis  pro- 
Bloody,        J  duced. 
Detection. 

Add  equal  volume  dilute  hydi'ochloric  acid  to 
urine. 

And  chlorate  of  potassium. 
Allow  to  stand  some  hours;  then  heat  to  60°  C. 
Add  chlorate  of  potassium  till  fluid  is  no 
longer  brown. 


Defection  of  Poisons  in  Urine. 
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Evapomte  on  water  bath  till  chlorine  is  no 

longer  given  off. 
Dilute  with  water  and  filter. 
Pass  sulphuretted  hydrogen  through  filtrate  = 
Dark  precipitate  of  sulphide  of  coj^per. 
Dissolve  this  in  nitric  acid  =  blue  solution. 
Add  ammonia  =  blue  intensified. 
Add  ferrocyanide  of  potassium  =  mahogany 

brown  precipitate. 
Steel  blade  introduced  =  copper  deposited  on 

it. 

Arsenic. 

Acute  poisoning  produces  acute  nephritis. 
Defection  (Reinsch's  Process). 

Destroy  organic  matter  by  boiling  with  hy- 
drochloric acid  and  chlorate  of  potassium. 
Evaporate  almost  to  dryness. 
Add  water,  filter. 
Evaporate  filtrate  again. 

Redissolve  and  add  one-sixth  of  the  bulk  of 

pure  (arsenic  free)  hydrochloric  acid. 
Drop  in  strip  of  pure  copper  foil. 
Boil  for  some  minutes. 
Dark  iron  grey  coating  on  foil  =  arsenic. 
Remove  foil,  wash  gently  and  dry. 
Cut  up  and  place  fragments  in  sublimation 
tube. 

Heat  =  arsenious  acid  sublimed  and  deposited 

further  up  tube. 
Microscope  =  octahedral  crystals. 

22 


Clinical  Diat^iiosis. 

((.)ftcn  better  to  evapomte  urine  to  siuall  bulk 
before  commencing.) 

5.  Phosphorus. 

Albumin, 

Peptone,   r  all  jjresent  in  the  uriue  frequently. 
Fat,  i 
Test.  .  ■  ■       '  - 

Distil  urine  (acidified  with  sulphuric  acid). 

Luminous  rings  seen. 

6.  Chlorofobm. 

Urine— Sp.  gr.,  high. 

Albumin  present  in  traces.  .    ■   . .  . 
■     . ,    Glycuronic  acid  present  (test,  p.  293). 

7.  Alkaloids. 

Defection  (see  p.  70).  .  •  ' : 

DETECTION  OF  DRUGS  IN  URINE. 

1,  Carbolic  Agio.  .....       .  : 

Colour — dark  green.  .  .. 

Odour — of  carbolic  acid.  . 

■    -  '  i 

Albvmiin,  ^  ^  •  .  :  .  . 

^,     ,        h  present.  ■  ;  .  . 

Blood,       J  ^  .    _  ■. 

Acid  itself  not  found.  ... 

2.  Quinine.  .  . 

Colour — may  be  dark.  . 

Test. 

Take  large  quantity  of  urine. 
Add  ammonia  and  ether  and  shake. 
Decant  off"  ethereal  extract.      . ^  ■ 
Evaporate  =  ciuinine  left. 
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Redissolve  in  acidiiliited  wuter. 

Add    chlorine    water    and   animonia  = 
emerald  green  colour. 

3.  Antipyrin. 

Urine  dark  in  colour. 
Remove  albumin  by  heat  if  jji'eseiit,  and 
Te,-t. 

Add  perchloride  of  iron  solution  =  purple  red 
colour. 

4.  AXTIFEBRIX. 

Test.  '  .. 

(1)  Boil  urine  with  one  quarter  its  volume  strong- 

hydrochloric  acid. 
Allow  to  cool. 

Add  a  little  3  per  cent,  solution  of  carbolic 

acid  and  •  • 

Few  drops  solution  of  chromic  acid  = 
Red  colour  =  antifebrin. 
Add  ammonia  =  red  becomes  blue. 

(2)  Add  chloroform  to  urine  and  shake. 
Decant  off  urine. 

Evaporate  off  chloroform. 

Add  mercurous  nitrate  =  deep  green  colour. 

5.  Salicylates. 

Excreted  as  salicylic  and  salicyluric  acids. 
Add  perchloride  of  iron  =  violet  colour. 

6.  Salol. 

Urine  dark  green  in  colour,  similar  to  carbolic 
.    acid  urine. 
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Clinical  Diagnosis. 


7.  PlIRNACETlN. 

Ted. 

Acidify  urine  with  hydrochloric  acid  and  heat. 
Add  perchloride  of  iron  =  chocoUite  colour. 

8.  Chrysophanic  Acid. 

(Contained  in  rhubarb,  senna,  etc.) 
Urine  reddish  brown  in  colour. 
Tests. 

(1)  Add  alkali  =  red  colour. 

To  this  add  reducing  agent  as  sulphide  of 
ammonia  =  colour  gone. 

(2)  Add  baryta  water  =  acid  precipitated. 

9.  Santonin. 

Urine  yellow  in  colour.    Dissolve  out  by  chloro- 
form. 

Ted. 

(a)  Add  alkali  =  red. 

(b)  Add  sulphide  of  ammonia  =  no  change. 

(r)  Dissolve  in  sulphuric  acid.  Warm  and  add 
ferric  chloride  in  drops  =  red  rings  be- 
coming purple  round  each  drop. 

10.  Turpentine. 

Urine — characteristic  odour  of  sweet  violets. 

11.  Iodides,  Iodoform,  etc. 

Test  for  Iodine. 

Add  little  strong  nitric  acid. 

Shake  up  with  chloroform  =  reddish  yellow 

extract. 
Decant  off  urine. 

Add  little  starch  solution  =  deep  blue. 


Urinary  Calculi. 


Iron. 

Test. 

Add  nitric  acid  to  urine  and  boil. 
Add   ferrocyanide  of   potassium  =  Prussian 
blue  colour. 


URINARY  CALCULI. 

Mode  of  Examination. 

(1)  When  the  calculus  is  homogeneous  throughout. 
Powder  any  part  and  apply  appropriate  tests. 

(2)  When  composed  of  different  salts  in  different 

layers. 

(a)  Each  layer  may  be  separated  by  careful 

hammering. 

(b)  Powder  the  calculus,  then 

Boil  in  water.    Filter.    Test  filtrate 

for  soluble  urates. 
Add  hydrochloric  acid  to  residue  on 

filter. 

(Note  if  effervescence  =  carbon- 
ates.) 

Apply  tests  to  acid  solution. 
Varieties  of  Calculi. 
1.  Uric  Acid  or  Urates. 

With  or  without  phosphates. 
Oalculus — Smooth  or  nodulated. 
Colour  reddish. 
Easily  bi'oken  down. 
Concentric  lamellte. 


Cliu ten!  Diai^nosis. 


Heat  with  dilute  hydrochloric  acid. 
Filter.     Wash  residue,  and  test  by 
Murexide    test  =  uric    acid    and  ani- 

moniiuii  urate. 
Ann/iotiluni  Urnfe. 

Powder  piece  of  calculus. 

Heat  with  solution  of  carbonate  of  soda. 

Ammonia  is  given  off. 

Hold  rod  dipped  in  hydrochloric  acid 

near  =  white    fumes   of  ammonium 

chloride. 

If  this  test  fails  =  m-ic  acid  calculus. 
Mixed  Calculi. 

Contain  much  larger  amount  of  phosphates 

than  uric  acid. 
Usually  deposited  in  concentric  rings  on 

outer  surface  of  other  calculi. 
Calculi  are  white. 

CJhalky. 
.  •       Very  friable. 

Test. 

Add  hydrochloric  acid  to  powder  and 
warm. 

If  dissolves  entirely  =  phosphates  entirely. 

Test  for  these  (p. 

236). 
Pure  phosphatic 

calculi  are  very 


rare. 


,Ui'!i!ai-y  Calculi. 
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If  residue  left — filter. 
Test  residue  for  lu-ic  acid  and  urates  (as 
above). 

(These  calculi  fuse  under  blowpipe — hence 
are  called  fusible  calculus.) 
Oxalate  of  Lime  (Mulberry  Calcuhis). 
Often  along  with  urates. 
Oalrnlus — Dark  brown  or  grey. 

Irregularl  y  nodidated . 
Very  hard  and  brittle. 

Tests. 

(1)  Add  hydrochloric  acid  =  solution  with- 

out effervescence. 

(2)  Heat  on  platinum  foil  =  decomposed 

into  carbonate  of  lime. 
This  effervesces  on  adding  an  acid. 
Carbonate  of  Lime  (rare). 

C'llculus — Grey  or  bronze  colour. 
Smooth. 
Hard. 

,  •  Translucent. 
,  Tests. 

■     Add  hydrochloric  acid  =  complete  solu- 
tion iijith  evolution  of  carbonic  acid. 
Phosphate  of  Lime  (rare). 
Calcidns — Chalk-like. 

Dense  or  spongy. 
Round  or  irregular. 
Cystix  (rare).  ; 
C'a/c;i/iw— Small  oval. 
Smooth. 
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Soft  and  compressible. 
Yellowish  green  in  colour. 
Crystals  adherent. 
Section  is  wax-like. 

Tesfs. 

Dissolve  in  ammonia. 
Add  acetic  acid. 

Examine  precipitate  by  microscope  = 
Hexagonal  plates  of  cystin. 

7.  Xanthin  (very  rare). 

Calculus — Smooth, 

Cinnamon-red  colour. 

Testa. 

(1)  Dissolve  on  porcelain  dish  in  nitric 

acid. 

Evaporate  to  dryness  and  allow  to 
cool. 

Add  drop  of  caustic  potash  =  red 

colour. 
Heat  =  red  violet. 

(2)  Crystals  of  xanthin  may  be  got  by 

dissolving  a  fragment  in  hydro- 
chloric acid  on  a  slide. 
Allow  to  evaporate. 
Microscope  shows 

Characteristic  crystals — lemon- 
shaped. 

8.  Febrinous  Calculi. 

Glassy  appearance  on  fracture. 
Burn  entirely  away. 
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TABULAR  ARRANGEMENT  OP  THE  USUAL  METHO  D 
OP  ANALYSING  URINARY  CALCULI. 


On  lieatiiig  the  powder  on  Platinum  Foil,  it 


]1oes  not  burn. 


Does  burn. 


The  powder  when  treated 
with  HCl. 


With  flame. 


Without  flame. 


Djis  not  etfervesL-e. 


The  powder  gently 
heated  with  HCl. 


The  powder  when 
ni  listened  w  itha 
little  KHO. 
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   SWEAT. 

Reaction,  normally  ari/J,  due  to  acid  sodium  phoh- 
phate. 

Alkaline  or  neutral  wlfen  visry  profuse. 
' Very  acid — acute  rheumatism. 
Iiicreaml.  (1)  After  drinking  much  water. 

(2)  Certain  drvigs,  strychnine,  pilocar- 

pine, morphine,  camphor,  am- 
monia. 

(3)  Warm  weather. 

(4)  Rheumatic  fever. 
Diminished.  (1)  Cold  weather. 

(2j  Acute   febrile   conditions,  e.g., 
pneumonia. 

(3)  Certain   drugs,   atropine,  large 

doses  of  morphine. 

(4)  Bright's  disease,  chronic. 
Abnormal  Constituents. 

1 .  Sugar  in  cases  of  diabetes. 

2.  Bile  pigment  in  jaundice.       .-  ' 

3.  Blood  pigments. 

4.  Albumin  in  acute  rheumatism. 

5.  Indigo  in  chromidrosis. 

6.  Urates  and  oxalates  in  gout. 

7.  Lactic  acid  in  rickets  and  bone  diseases. 

8.  Uystin. 
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TABLES  FOR  REFERENCE. 


1.  Weights. 

One  milligramme  =0'001  gramme. 

One  centigramme  =0*01  ,,       =      10  milligrammes. 

One  decigramme   =0*1  ,,       =  100 

One  gramme         =1  , ,       =1 000 

One  dekagramme  =10  ,, 

One  hectogramme  =100  , , 

One  kilogramme    =  1000  ,, 


2.  Measures  of  Capacity. 

1  cubic  centimetre  (c.c.)  =  1  millilitre  =  1  gramme  water. 
10  ,,  =  1  centilitre  =  10      ,,  ,, 

100    „  =1  decilitre  =100  „ 

1000  ,,  =1  litre  =1000 


3.  Relation  of  Weights. 

1    jDound  =  453 -.59  2  grammes. 
1    ounce  =  28-349 
1    grain   =  0-0648 
15i-  erains  =1 
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4.  Conversion  of  Grammes  into  Grains. 
1  gramme  =    15 '4  3  2  grains. 


0 

=  30-864 

3 

=  46-297 

4 

=  61-729 

5  , 

=  77-161 

6 

=  92-594 

7 

=  108-026 

8 

=  123-458 

9 

=  138-891 

5.  Conversion  of  Grains  into  Grammes. 


1  grain 

=  0-0648  grammes 

2 

=  0-1295 

3 

=  0-1943 

4  „ 

=  0-2590 

5 

=  0-3239 

6 

=  0-3887 

7  „ 

=  0-4535 

8 

=  0-5183 

9 

=  0-5830 

6.  To  Convert  Grammes  per  Litre  into  Grains  per 

Gallon. 


Multiply  by  70. 
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7.  To  Convert  O'ramvies  per  100  c.c.  into  Grains  jjer 

Gallon. 

Multiply  by  700. 

8.  To  Convert  Gramnien  per  100  c.c.  into  Grains 

Fluid  Ounce. 

Multiply  by  4-375. 

9.  To  Convert  Grains  jjer  Gallon  into  Grammes  per  Litre. 

Multiply  by  0-01428, 
or 

Divide  l)y  70. 


10.  TaJile  of  Equivalents. 

To  reduce 

Grains  to  grammes,  multiply  by 

Grammes        ,,  grains, 
Ounces  ,,  grammes. 

Fluid  ounces  ,,  cubic  centimetres, 
Litres  ,,  gallons, 

Gallons  ,,  litres. 

Pints  ,,  cubic  centimetres. 

Kilogrammes  ,,  pounds, 


Inches 
Inches 
Centimetres 
Inches 


metres, 
centimetres, 
inches, 
millimetres. 


0 
15 

28 
28' 
0 
4' 
567 
2 
0 
2- 
0' 
25' 


■0648. 

432. 

349. 

396. 

22. 

548. 

936. 

2046. 

0254. 

54. 

3937. 

4. 


CI  I  iiicdl  ])ia<riinsis. 

'rHUKMOME'l'KliS. 

E(iioi'va,leiu:('  of  Ct'ibluji-aili-  <  1,11/ 1  Fdkrciblwlt . 


Centigrade. 

Fiihi'cnhoit. 

0° 

— 

32 ' 

.  5° 

41" 

10°. 

50" 

15° 

59° 

20° 

= 

G8° 

25° 

= 

77° 

30° 

86° 

35° 

95° 

40° 

104° 

45°  . 

113° 

50° 

122° 

55° 

131° 

60° 

140° 

65° 

= 

149° 

70° 

158° 

-  ■  75° 

167°  . 

80°. 

176°  .. 

■'  85° 

185°'"; 

■'■  90°  ■ 

194° 

"  95° 

203° .;  . 

100° 

212° 

To  Convert  Fahrenheit  Scale  into  Centigrade. 
Subtract  32.: 

!t  '.!   

^_  Multiply  by  5. 

,,       ,      Divide  by  ^  9... .  ., 
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13.  To  Convert  Cent  i grade  into  Fahrenheit  Scale. 

Multiply  by  9. 
Divide  by  o. 
Add  ;V2. 

14.  Xonnal,  Decinorinal,  and  Ccntinorin.al  Solutions. 

Each  is  made  by  dissolving  the  undenioted  amount  of 
the  substance  in  one  litre  of  distilled  water. 

^-        Deoi-  Centi- 
NormalV.  normal  ^.  normal  t^. 

Oxalic  acid  (H/'.,0,.2H,0  = 
126.    It  is  dibasic,  so 


only  one-half  is  taken), 

63 

6-3 

0*63  gms 

Hydrochloric  acid  (HCl  = 

36-5), 

36-5 

:v65 

0-365 

!) 

Sulphuric  acid  (H^S04  =  98, 

also  dibasic), 

49 

4-9 

0-49 

)) 

Caustic  soda  (NaHO  =  40), 

40 

4-0 

0-4 

)) 

Caustic    potash    (HKO  = 

56-1),        .  . 

56-1 

5-61 

0-561 

1) 

Sodium  carbonate  (Na.2C03 

=  106,  dibasic),  . 

53 

5-3 

0-53 

)I 

Silver  Nitrate   (AgNOg  = 

170), 

170 

17 

1-7 

)» 

I 


INDEX. 


A. 

Abscess  of  lung,  sputum  in,  34. 

Absorption  from  stomach,  esti- 
mation of,  69. 

Acarus  Scabiei,  129. 

Acetic  acid  in  gastric  contents, 
tests  for,  54. 

Acetone  in  urine,  293. 

Acetonemia,  166. 

Acholic  stools,  106. 

Achorion  Schoenleinii,  126. 

Achroodestrins,  reactions  of,  40. 

Acid  albumin  in  gastric  contents, 
55. 

—  in  urine,  256. 
Acids,  poisoning  by,  63. 
Acidity,  estimation  of  total,  in 

gastric  contents,  46. 

—  organic,  of  gastric  con- 
tents, 52. 

Actinomyces,  staining  of,  23. 

—  in  pus,  110. 

—  in  sputum,  23. 
Aconitin,  tests  for,  71. 
Ague,  micro-organism  of,  156. 
Albumins,  differential  tests, 251. 

—  estimation  of  total,  250. 

—  general  tests  for,  245. 
Albumose  in  gastric  contents,  57. 

—  in  urine,  256. 
Alcohol,  tests  for,  76. 
Alkali  albumin  in  urine,  256. 
Alkalis,  poisoning  by,  65. 


Alkaloids,  detection  and  general 

characters  of,  70. 
Ammonia,  detection  of,  66. 
Amniotic  fluid,  characters  of,  124. 
Amoeba  coli,  94. 

Amphoteric  reaction  in  urine, 
195. 

Anacrotic  pulse  tracing,  178. 
Anaemia,  blood  in,  166. 

—  urine  in,  332. 
Anchylostoma  Duodenale,  100. 
Anthracosis,  sputum  in,  36. 
Anthrax  bacilli  in  blood,  153. 

—  in  pus,  110. 
Antimony,  detection  of,  69. 
Antipyrin,  detection  of,  339. 
Anuria,  188. 

Aortic  regurgitation,  tracing,  177. 

—  stenosis,  tracing,  180. 
Arsenic,  detection  of,  68. 

—  in  urine,  337. 
Ascaris  lumbricoides,  100. 
Ascitic  fluid.  111. 
Aspergillus fumigatus  in  sputum, 

15. 

Asthma,  sputum  in,  34. 
Atropin,  tests  for,  71. 

B. 

Bacilli  of  anthrax,  110,  153. 

—  glanders,  110,  154. 

—  influenza,  110. 

—  cholera,  91,  93. 
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Index. 


Bacilli  of  enteric  fever,  91. 

—  leprosy,  110. 

—  tetanus,  110,  153. 

—  tuberculosis,  17,  91,  109, 
153. 

Bacteriological  examination,  181. 
Basii:)hilous  cells  in  blood,  147. 
Benzo-purpurin  test  for  free  HCl, 
49. 

Bile  in  urine,  190,  270. 

—  acids,  27!2. 

—  acids,  estimation  of,  273. 

—  pigments,  271. 

—  occurrence  of,  275. 
Bilbarzia  ha?matobia,  159. 
Biliary  secretion,  characters  of, 

78. 

Bitter  almonds,  oil  of 
74. 

Biuret  test  for  proteid; 
Black  sputum,  3,  5. 
Blood,  The — 

Acetone  in,  166. 

Alkalinity,  estimate  of 

Basiphilous  cells,  147. 

Bile  in,  166. 

Bilharzia  hfematobia,  159. 
Coagulation,  estimate  of  rate 

of,  132. 
Colour  of,  133. 
Composition,  131. 
Consistence,  131. 
Cori^uscles,  estimate  of,  136. 

—  colour  of,  144. 

—  number  of  red,  140. 

—  number  of  white,  139. 

—  shape  of,  144. 
Eosinophilous  cells,  146. 
Fat  in,  165. 

Filaria  sanguinis  hominis,  158. 
Hasmamoeba  malarite,  155. 
Htematin  crystals,  150. 
Hfematoidin  crystals,  150. 
Htematozoa  in,  155. 
Hsemic  unit,  142. 


tests  for, 
,  250,  257. 


134. 


Blood,  The — 

Hemoglobin,  estimate  of,  141. 
Leucocytes,  varieties  of,  145. 
Leucocytosis,  140. 
Mast  cells,  147. 
Megaloljlasts,  144. 
jMelanin  in,  150. 
Microcytes,  144. 
^licro-organisms  in,  151. 

—  staining  of,  151, 
Microscopical  examination  of, 

143. 

Oxypiiile  cells,  146. 
Phantom  corpuscles,  172. 
Pigment  granules,  150. 
Poikilocytosis,  144. 
Poisons  in  the,  171. 

—  Antifebrin,  172. 

—  Carbonic  acid,  171. 

—  —        oxide,  171. 

—  Chlorate  of  potassium, 
172. 

—  Nitrite  of  amyl,  172. 

—  Sulphuretted  hydrogen, 
172. 

Plates,  l49. 

—  stain  for,  149. 
Reaction,  133. 
Rouleaux  formation,  145. 
Specific  gravity  of,  134. 

—  estimate  of,  134. 
Spectroscopic  examination  of, 

159,  266. 
Stain  for,  148. 
Tests  for,  264. 
Urea  in,  164. 
Uric  acid  in,  163. 
Blood  ix  Disease — 
Anfemia,  167,  168. 
Chlorosis,  167. 
Gout,  171. 

Hodgkin's  disease,  171. 
Htemoglobinuria,  168. 
Leucocythtemia,  169. 
IMelansemia,  169. 


il 


Index. 
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Blood  in  Disease — 

Pueiimonia,  170. 

Rheumatic  fever,  171. 

Typhus,  171. 
Blood  in  uriue,  190. 

—  microscopical  characters, 
.303. 

—  spectrum  of,  266. 

—  tests  for,  261:. 
Bloody  sputum,  5. 
Boas' "test  for  free  HCl,  48. 
Bothriocephalus  latus,  97. 
Bottcher's  crystals,  119. 
Bronchiectasis,  sputum  in,  28. 
Bronchitis,  sputum  in,  27,  29. 
Butyric  acid,  tests  for,  51. 

c. 

Calculi,  renal,  urine  in,  321. 

—  in  sputum,  7. 

—  vesical,  varieties  of,  311. 

—  —    examination  of,  315. 
Carbolic  acid,  tests  for,  75. 
Carbon  particles  in  sputum,  13. 
Carbonic  acid,  blood  in  poison-  j 

ing  by,  171. 

—  oxide,  blood  in  poisoning  I 
by,  171. 

Carcinoma  uteri,  characters  of ,' 

discharge,  121. 
Cardiograms,  characteristic,  179. 
Carwardine'ssaccharometer,  287. 
Casts,  bronchial,  6,  12. 

—  renal,  306. 
Caustic  alkalis,  poisoning  by,  65. 
Cercomonas  intestinalis,  94. 
Cerebro-spinal  fluid,  characters 

of,  118. 
Cestoid  worms,  95. 
Chalk  stones,  125. 
Charcot-Leyden  crystals,  13. 
Chloral,  tests  for,  75. 
Chlorate  of  potassium,  poisonintr 

by,  65. 


Chlorides  in  urine,  230. 

—  estimation  of,  231. 
Chloroform,  tests  for,  75. 
Chlorosis,  blood  in,  167. 
Chohemia,  166. 
Cholera,  bacilli  of,  91. 

—  cultivation,  92. 

—  ffeces  in,  106. 

—  uriue  in,  331. 
Cholesterin  crystals  in  sputum, 

14. 

—  —    in  urine,  310.  ■ 
Choluria,  270. 
Chyle  in  urine,  190. 
Chyluria,  269,  328. 
Cocain,  tests  for,  71. 
Coccidia,  94. 

Colostriun,  characters  of,  122. 
Comma  bacillus,  91. 
Congo-red  test  for  free  HCl,  49. 
Connective  tissue  in  sputum,  11. 
Copper  salts,  poisoning  by,  67. 

—  in  urine,  336. 
Corpora  amylacea  in  spermatic 

'     fluid,  119." 
I     —    sputum,  12. 

—  tests  for,  125. 
Coryza,  secretion  in,  1. 
Cover  glass  films,  to  make,  16. 
Crystals  in  sputum,  13. 
Cultivation    media    for  micro- 
organisms, 181. 

—  of  diiDhtheria  bacillus,  25. 
Curschmann's  spirals,  6,  12. 
Cylindroids  in  urine,  309. 
Cysts,  contents  of,  113. 
Cystic  kidney,  urine  in,  319. 
Cysticercus  cellulosaj,  97. 
Cystin  calculus,  343. 

—  crystals,  311. 


D. 

Demodex  foUiculorum,  129. 
Dermoid  cysts,  contents  of,  115. 
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Dcutei'o-albumose,  tests  for,  57. 
Dextrius,  40. 
Diabetes,  urine  iu-,  328. 
Diazo  reaction  iu  urine,  295. 
Dicrotic  pulse  tracing,  177. 
Digestion  of  albumins,  55.- 

—  starch,  58. 
Digestive  system,  38. 
Diphtheria  bacilli,  24. 

—  cultivation  of,  25. 
Discharges  from  bowels  in  dis- 
ease, 103. 

Distoma  hasmatobium,  ova  of, 
313. 

—  hepaticum,  99. 

—  lanceolatum,  99. 

—  pulmonale,  27. 
Dittrich's  bodies,  7. 
Dochniius  duodenalis,  100. 
Doremus'  ureometer,  216. 
Dropsical  fluid,  simple.  111. 

--    inflammatory,  112. 
Drugs,  detection  of,  in  urine,  338. 
Dysentery,  fteces  in,  105. 
Dyspepsia,  vomit  in,  62. 

E. 

Echinococci  in  sputum,  26. 

—  in  urine,  313. 
Egg  albumin,  tests  for,  256. 
Eggs  of  intestinal  worms,  96. 
Ehrlich's  diazo  reaction,  295.  _ 

—  hsematoxylin  eosin  stain, 
148. 

Elastic  fibres  in  sputum,  9. 
Enteric  fever,  bacilli  of,  90. 

—  fseces  in,  105. 

—  urine  in,  330. 
Enteritis,  faeces  in,  104. 
Eosinophilous  cells,  150. 
Epilepsy,  urine  in,  333. 
Epithelium  in  sputum,  8. 

—  in  urine,  304. 
Epizoa,  129. 


Equivalents,  tal)le  ef,  349. 
Erythrodcxtrin,  reactions  of,  40. 
E.sbach's  albuniinometer,  252. 
Ethyl  diacetic  acid,  294. 
Exudations,  characters  of,  — 

—  simple,  112. 
— -■    haemorrhagic,  113. 

F. 

ECES,  The,  81. 

—  abnormal  constituents  in, 
85. 

—  albumin  in,  87. 

—  animal  parasites  in,  94. 

—  bile  salts  in,  88. 

—  carbohydrates  in,  88. 

—  cestoid  worms  in,  95. 

—  chemical  examination  of, 
86. 

—  coccidia  in,  94. 

—  colour,  variations  in,  83. 

—  consistence  of,  84. 

—  constituents  of,  82. 

—  Diseases,  in  Special — 
Catarrh,  intestinal,  103. 
Cholera,  106. 
Dysentery,  105. 
Enteric  fever,  105. 
Liver  diseases,  106. 
Ulcer  of  bowels,  104. 

—  fatty  acids  in,  88. 

—  ferments  of,  89. 

—  fungi,  non-pathogenic.  90. 

—  —    pathogenic,  90. 

—  gases  of,  89. 

—  infusoria,  94. 

—  microscopic  examination, 
84. 

—  mucin  in,  86. 
  ova  of  intestinal  worms, 

96. 

—  peptone,  87. 

—  pigments,  89. 

—  rhizopods,  94. 


Iiide.r. 
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Fitces,  taMiia\  95.  .  '  , 

—  urea,  87. 

—  vegetable  parasites,  90. 
False  membranes  iu  throat,  43, 
Fat  in  blood,  1(55. 

—  in  urine,  296,  .312. 
Fattj'  acid  crystals,  14. 
Favus,  parasite  of,  126. 
Fehling's  test  for  sugar,  278. 

—  quantitative  test,  282. 
Fermentation  test  for  sugar,  290. 
Ferments  in  urine,  315. 
Fevers,  urine  in,  329. 
Fibrinous  bronchitis,  sputum  in, 

29. 

—  calculi,  344. 

—  casts,  6,  12. 

Filaria  sanguinis  hominis,  158. 
Films,  to  make  cover  glass,  16. 
Fcetid  bronchitis,  sputum  in,  29. 
Francis'  test  for  bile  acids,  272. 
Friedlfiuder's  stain  for  pneumo- 

nococci,  22. 
Fur  on  tongue,  43. 

G. 

Gall  stones,  characters  of,  79, 
107. 

—  analysis  of,  80. 
Gangrene  of  lung,  sputum  in,  35. 
Gastric  catarrh,  urine  in,  334. 

—  secretion,  43. 

—  acids,  acetic,  54. 

—  —    butyric,  54. 

—  acidity,  degree  of,  45. 

—  —    total,  46. 

—  examination  of,  44. 

—  hydrochloric    acid,  tests 
for,  48. 

—  —    estimation  of,  49. 

—  lactic  acid,  52. 

—  method  of  obtaining,  44. 

—  microscopic  examination, 
58. 


Gastric  milk-curdling  ferment, 
55. 

—  organio  acids  in,  52. 

—  pepsin,  tests  for,  54. 

—  starch,  digestion  of,  58. 
Gastritis,  vomit  in,  62. 
Gerrard's  ureometer,  212. 

•  Glanders,  bacilli  of,  110,  154. 
Globulin,  tests  for,  254. 
Glycosuria,  276. 
Glycuronic  acid,  293. 
Gmelin's  test  for  bile  pigments, 
271. 

Gouococci,  characters   of,  119, 
326. 

—  staining  of,  120,  326. 
Gout,  blood  in,  171. 

—  tophi,  125. 

—  urine  in,  331. 

Gram's  stain  for  bacilli,  22,  152. 
Granular  kidney,  urine  iu,  317. 
Green  sputum,  4. 
Guaiacum  test  for  blood,  264. 
Gunzburg's    reagent    for  free 
HCl,  48. 

H. 

Hfemamoeba  malaria,  150,  155. 
Hsematiu  crystals  in  blood,  150. 

—  —    in  urine,  190. 

—  spectrum,  161. 
Hsematinuria,  urine  in,  323.  ■ 
Haamatoidin  crystals  in  sputum, 

13. 

Hasmaturia,  260,  268. 
Hasmin  crystals,  265. 
Hsemocytometry,  136. 
HsemoglobinEemia,  blood  in,  168. 
Haemoglobin,   spectrum  of  re- 
duced, 160,  267. 

—  variations  in  amount  of, 
142. 

Hsemoglobinometry,  141. 
Hsemoglobinuria,  .323. 
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Hfemorrhagic  exudation,  char- 
acters of,  113. 
Hair,  parasites  of,  120. 
Ha}''s  test  for  liile  acids,  273. 
Heller's  test  for  proteids,  247. 
Hemialbumose,  259. 
Heueage  Gibbes'  stain,  19. 
Hetero-albumose,  57. 

—  proteose,  259. 
Hippuric  acid,  221,  311. 
Hodgkin's  disease,  blood  in,  171. 
Hiifner's  estimation  of  urea,  208. 
Hydatid  cyst,  examination  of, 

116. 

Hydrochloric    acid    in  gastric 
juice,  absence  of,  51. 

—  —    estimation  of,  49. 

—  —    free,  tests  for,  48. 

—  —    variation  in,  51. 

—  —    poisoning  by,  tests 
for,  6.3. 

Hydrocyanic  acid,  tests  for,  73. 
Hydronephrosis,  urine  in,  117, 
322. 

Hypoxanthin  in  urine,  225. 
Hysteria,  urine  in,  332. 


Indican  in  urine,  tests  for,  226. 
Indigo  blue  crystals,  312. 
Infarction  in  lung,  sputum  of, 
35. 

Inflammatory     products,  ex- 
amination of,  108. 
Influenza,  bacilli  of,  24. 
Intestinal  catarrh,  fseces  in,  103. 

—    secretion,  81. 
Iron  particles,  test  for,  37. 


J. 

Jaundice,  urine  in,  327. 


K. 

Kidney,  urine  in  disease  of,  320. 
Kreatiriin,  tests  for,  223. 


Lacteal  secretion,  122. 

Lactic  acid,  occurrence  of.  in  — 

—  gastric  contents,  4G,  53. 

—  urine,  247. 

—  estimation  of,  53. 

—  tests  for,  52. 
Lactosuria,  292. 
Laevulosuria,  292. 
Larynx,  new  growths  in,  35. 
Laudanum,  tests  for,  72. 
Lavarania  malaria,  155. 
Lead,  poisoning  by  salts  of,  67. 

—  in  urine,  tests  for,  336. 
Leptothrix  buccalis,  42. 

—  in  sputum,  16. 
Leucin  in  sputum,  15. 

—  in  urine,  309. 

—  tests  for,  78. 
Leucocytes,  estimation  of,  139. 

—  in  sputum,  11. 

—  mast  cells,  147. 

—  oxyphils  cells,  146. 

—  varieties  of,  145. 
Leucocythtemia,  blood  in,  169. 
Leucocytosis,  140. 

Lice,  129. 
Lipfemia,  165. 
Liver  fluke,  99. 

—  urine  in  disease  of,  326. 
Lochia,  characters  of,  121. 
Loffler's  stain  for  bacilli,  91. 
Lung,  abscess,  sputum  in,  34. 

—  infarction,    sputum  in 
35. 

—  new  growths,  sputum  in 
35. 

—  urine  in  diseases  of,  333. 
Lymphocytes,  145. 
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M. 

Malaria,  micro-organism  of,  155. 
^laltosazone,  58. 
Maltose,  40. 

—  tests  for,  58. 
Mast  cells,  147. 
Mecouic  acid,  73. 
Meconium,  characters  of,  107. 
Megaloblasts,  144. 
Jilelausemia,  blood  in,  169. 
Melanin,  in  blood,  150 

—  in  urine,  190,  312. 
Melanuria,  269. 
Membranes,  false,  43. 
Menstrual  secretion,  121. 
Mercury,  poisoning  by  salts  of,  65. 

—  detection  of,  in  urine,  335. 
Metalbumin,  tests  for,  114. 
Metallic  poisons,  tests  for,  65. 
Methajmoglobin,   spectrum  of, 

160,  269. 

—  in  urine,  199. 
Micrococci  in  saliva,  42. 

— •    in  sputum,  26. 
Microcytes,  144. 

Micro-organisms,  bacteriological 
examination  of,  181. 

—  in  pus,  109. 

—  in  urine,  314. 
Microsporon  furfur,  124. 
Miliary  tuberculosis,  sputum  in, 

.32. 

Milk,  human  normal,  123. 

—  in  disease,  124. 

—  drugs  excreted  in,  124. 
Milk-curdling  ferment,  .55. 
Millon's  test  for  proteids,  250. 
Mintz-Boas'  test  for  HCl,  49. 
Mitral  regurgitation,  tracing,178. 

—  cardiogram,  184. 

—  stenosis,  181. 
Monadines  coli,  94. 
Monocrotic  pulse-tracing,  178. 
Morphin,  tests  for,  72,  73. 


Moulds  in  sputum,  15. 
Mucor  corymbifer,  15. 

N. 

Nails,  parasites  of,  126. 
Nasal  secretion,  1. 
Nematodea,  100. 
Nephritis,  urine  in,  316,  317. 
Nicotin,  71. 

Nitric  acid  poisoning,  63. 
Nitroprusside  of  sodium  test,  294. 
Normal  solutions,  351. 
Nose,  secretion  in  ulcer,  2. 
Nutrient  media  for  cultivation, 
181. 

0. 

Odour  of  sputum,  3. 
Oidium  albicans,  42. 

—  —    in  sputum,  15. 

Oil  of  bitter  almonds,  tests  for, 
74. 

Oliguria,  192. 

Oliver's  test  for  bile  acids,  273. 
Ova  of  intestinal  worms,  96. 
Ovarian  cyst  fluid,  113. 
Oxalate  of  lime  crystals,  15,  302. 
Oxalic  acid,  estimation  of,  64. 

—  —    tests  for,  64. 
Osvhsemoglobin,   spectrum  of, 

"  164,  266. 
Oxyphile  cells,  146. 
Oxyuris  vermicularis,  100. 

P. 

Pancreatic  cyst,  116. 

—  digestion,  77. 

—  secretion,  76. 
Paramcecium  coli,  94. 
Paraglobulin,  tests  for,  254. 
Parasites,  animal,  26. 

—  hair  and  nail,  126. 
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Parasites,  non-pathogenic,  15. 

—  pathogenic,  16. 
Parovarian  cyst,  115. 
Pavy's  test  for  sugar,  289. 
Pediculi,  130. 

Penicillium  in  sputum,  15. 
Pepsin,  tests  for,  54. 
Peptones,  55,  57. 

—  in  urine,  257. 
Pernicious  antemia,  blood  in,  168. 
Pertussis,  sputum  in,  33. 
Pellenlvofer's  test  for  bile  acids, 

272. 

Phantom  corpuscles,  168. 
Phosphate  crystals,  15,  233,  300. 
Phosphoric  acid,  estimation  of, 
236. 

Phosphorus,  poisoning  by,  tests 
for,  68. 

—  detection  of,  in  urine,  338. 
Phthisis,  sputum  in,  5,  22. 

—  urine  in,  333. 

Picric  acid  test  for  proteids,  248. 
Pigments  of  urine,  226. 
Pityriasis  versicolor,  128. 
Plates  in  blood,  149. 
Platodea,  95. 

Pneumonia,  blood  in,  170. 

—  sputum  in,  30. 

—  urine  in,  334. 
Pneumonococci,  21. 

—  staining  of,  22. 
Poikilocytosis,  144. 
Poisons  in  Vomit,  Tests  for— 

Aconitin,  71. 
Alcohol,  76. 
Alkaloids,  70. 
Ammonia,  65. 
Arsenic,  68. 
Atropin,  71.  ■ 
Carbolic  acid,  75. 
Caustic  alkalis,  65. 
Chloral,  75. 

Chlorate  of  potassium,  65. 
Chloroform,  75. 


Poisons  in  Vomit,  Tests  for — 

Cocain,  71. 

Copper  salts,  67. 

Hydrocyanic  acid,  73. 

Laudanum,  72. 

Lead  salts,  67. 

Meconic  acid,  73. 

Mercury  salts,  65. 

Morphin,  72. 

Nicotin,  71. 

Nitric  acid,  63. 

Nitrobeuzol,  74. 

Oxalic  acid,  64. 

Phosphorus,  68. 

Ptomaine,  76. 

Strychnin,  71. 
I     Sulphuric  acid,  64. 
1     Toxalbuniins,  76. 
'  Poisons  in  urine,  335. 
Polyuria,  187. 

Proglottides,  characters  of,  96. 
Propeptone,  tests  for,  259. 
Prostatorrkcea,  urine  in,  325. 
Proteids,  differentiation  of,  251. 

—  estimation  of,  250. 

—  general  tests  for,  245. 

—  in  gastric  contents,  55. 

—  table  showing  hydration, 
56. 

Proteoses,  55. 
Proto-albumose,  57. 
Prune  juice  sputitm,  3. 
Prussic  acid,  tests  for,  73. 
Psorospermia  in  fteces,  94. 
Ptomaines,  poisoning  by,  76. 

—  in  urine,  315. 

Ptyalin,  conversive  power  of,  40. 
Pulmonary  abscess,  sputum,  34. 

—  gangrene,  sputum,  35. 
Pulse,  the,  172. 

—  rhythm,  173. 

—  tracings,  177. 

—  volume,  174. 
Pus,  characters,  108. 

—  micro-organisms  in,  109. 
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Pus,  microscopic  examination, 
303. 

—  varieties,  108. 
Pyelitis,  urine  in,  320. 
Pyonephrosis,  urine  in,  322. 

E. 

Red  sputum,  3,  10. 

Reinsch's  test  for  antimony,  69. 

—  arsenic,  68,  337. 

—  —    mercury,  66. 
Relapsing  fever,  spirilli  of,  154. 
Renal  disease,  urine  in,  321. 
Respiratory  system,  1. 
Rheumatic  fever,  blood  in,  171. 

—  —    urine  in,  330. 
Rhinitis,  secretion  in,  1. 
Ringworm,  parasite  of,  126. 

—  stain  for,  128. 
Rosenbach's  reaction  in  urine, 

296. 

Rouleaux  formation,  145. 
Round  worm,  100. 
Rusty  sputum,  3. 

s. 

Saccharometry,  282,  291. 
Salicylates  in  urine,  339. 
Saliva,  38. 

—  altered,  41 

—  conversive  power,  40. 
Santonin  in  urine,  340. 
Sarcinse  piilmonis,  16. 

—  ventriculi,  69. 
Sarcoptes  hominis,  129. 
Scolices  of  hydatid,  26,  116. 
Seminal  fluid,  118 
Segments  of  tape  worms,  96. 
Serum  albumin,  261. 
Siderosis,  sputum  in,  36. 
Sjoqvist's  test  for  HCl,  50. 
Spectra,  various,  161. 


Spectroscopic    examination  of 

blood,  159. 
Spermatozoa.  119. 

—  in  urine,  31.3. 
Sphygmograph,  the,  176,  176. 

—  tracings,  177. 
Spirals,  Curschmann's,  6,  12. 
Spirilli,  164. 

Spirochfete  buccalis,  42. 

—  Obermeierii,  164. 
Sporozoa  in  faeces,  94. 
Sputum,  The — 

Abscess  of  lung,  34. 
Actinomyces  of  lung,  23. 
Alveolar  epithelium  in,  8. 
Amount  of,  2. 
Anthracosis,  36. 
Aspergillus  in,  15. 
Asthma,  34. 
Black,  5,  1.3. 
Bronchiectasis,  28. 
Bronchitis,  simple,  27. 

—  fibrinous,  29. 

—  foetid,  29. 
Calculi  in,  7. 

Charcot-Leyden  crystals,  13. 
Cholesterin,  14. 
Colour  of,  3. 

Connective  tissue  in,  11. 
Diphtheria  bacilli  in,  24. 
Dittrich's  bodies,  7. 
Echinococci  in,  26. 
Elastic  fibres  in,  9. 
Epithelium,  varieties  of,  8. 
Patty  acid  crystals,  14. 
Fibrinous  casts,  6,  12. 
Fission  fungi  in,  16. 
Gangrene  ol  lung,  34. 
Hfematoidin  crystals  in,  13. 
Infarction  in  lung,  36. 
Influenza  bacillus,  24. 
Leucin,  16. 
Micrococci  in,  26. 
Microscopical  examination,  7. 
Moulds  in,  16. 
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Sputum,  The  — 
Muco-puruleut,  4. 
Mucous,  4. 
Mucus  cells  in,  9. 
Myelin  droplets,  9. 
Naked  eye,  5. 
New  growths  in  lung,  35. 
Odour,  3. 

Oidium  albicans  in,  15. 
Oxalate  of  lime  crystals,  15. 
Parasites  in,  15,  16,  26. 
Penicillium,  15. 
Pertussis,  33. 
Phosphate  crystals,  15. 
Pin-head  bodies,  5. 
Pneumonia,  30. 
Pneumonococci,  21. 
Profuse,  2. 
Purulent,  4. 
Reaction,  2. 

Red  blood  corpuscles  in,  10. 
Sanguineous,  5. 
Scanty,  2. 
Serous,  5. 
Shape  of  each,  4. 
Siderosis,  86. 
Spirals  in,  6,  12. 
Tubercular  bacilli  in,  17. 

—    nodules,  5. 
Tuberculosis,  32. 
Tyrosin,  15. 
Varieties,  4. 
Viscosity,  2. 

White   blood   corpuscles  in, 
11. 

Stain  for  blood  films,  148. 
Stains  for  micro-organisms  (see 
each). 

Starch,  conversive  power,  40. 

—  digestion  of,  58. 

—  reaction,  40. 
Stas-Otto  method  for  separating 

alkaloids,  70. 
Stomach,  absorption  from,  59. 

—  cancer  of,  vomit  in,  62. 


Stomach,  contents,  how  to  with- 
draw, 44. 

—  —    total  acidity  of,  4G. 
Stone  particles,  tests  for,  37. 
Streptococci  in  blood,  154. 
Strongylus  duodenalis,  100. 
Strumous  kidney,  urine  in,  319. 
Strychnin,  tests  for,  71. 
Succus  entericus,  81. 
Sugar  in  blood,  164. 

—  in  urine,  276. 

—  estimation  of,  282. 

—  tables     for  calculating, 
284-7. 

—  tests  for,  277. 
Sulphates  in  urine,  242. 
Sulphuretted  hydrogen,  blood  in 

poisoning  by,  172. 
Sulphuric  acid  in  vomit,  64. 

—  —    in  urine,  238. 
Surgical  kidney,  urine  in,  322. 
Sweat,  346. 
Syntoniu,  55. 


Tables  for  reference,  347. 
Tsenia  cucumerina,  98. 

—  mediocanellata,  96. 

—  nana,  96,  98. 

—  solium,  95. 

Tanret's  test  for  proteids,  250. 
Tartar  on  teeth,  42. 
Teichmann's  crystals,  150,  265. 
Test  meal,  45. 
Tetanus  baciUi,  110,  153. 
Thermometers,  different,  350. 
Thread  worms,  100. 
Thrush,  42. 

Thyroid  cyst  fluid,  117. 
Tinea  tonsm-ans,  126. 

—  —    stain  for,  128. 
Tongue,  fur  on  the,  43. 
Tophi,  125. 

Torula  cerevisite,  59. 
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Tosalbumins,  76. 
Trausudatious,  111. 
Treinatodea,  98. 
Tricliiua  spiralis,  102. 
Trichomonas  intestinalis,  94. 
Tricocephalus  dispar,  102. 
Thcophytou  tonsurans,  126. 
Tropieolm  test  for  free  HCl,  49. 
Tube  casts  iu  urine,  significance 
of,  309. 

—  —    staining  of,  306. 

—  —    varieties  of,  306. 
Tubercle  bacilli,  21,  91,  153,  314. 

—  —    staining  of,  17,  19, 
20. 

Tuberculosis,  32. 
T_vphoid  stools,  105. 
Typhus  fever,  blood  in,  171. 
Tyrosin  in  sputum,  15. 

—  iu  urine,  310. 

—  tests  for,  78. 

u. 

UfEelmann's  test  for  lactic  acid, 
53. 

Ulcer,  gastric,  vomit,  62. 

—  intestinal,  faeces,  104. 
Uraemia,  urine  in,  318. 
Urates,  220. 

—  ammonium,  -300. 

—  sodium,  299. 
Urea  in  blood,  164. 

—  in  urine,  208. 

—  estimation,  208. 

—  table  of  equivalents,  215. 
Urethra,  urine  in  affections  of, 

325. 

Uric  acid  in  blood,  163. 

—  —    detection  of,  217. 

—  —    microscopic  char- 
acters, 298. 

—  —   in  urine,  217. 
Urine,  The — 

Abnormal  constituents  in,  244. 


Urine,  The — 
Acetone  iu,  293. 
Acidity  of,  194. 

—  estimation  of,  195. 

—  tables  for  calculating, 
197. 

Albumin  in,  245. 

—  acid,  256. 

—  alkali,  256. 

—  differential    tests  for, 
251. 

—  deutero-proteose,  260. 

—  egg,  tests  for,  256. 

—  general  tests  for,  245. 

—  serum,  tests  for,  251. 

—  —    estimation  of, 
252. 

—  —    occurrence,  253. 
Albuminates,  256. 
Albumose,  256. 
Alkalinity  of,  195. 
Ammonio-magnesium  phos- 
phate, 234. 

—  —   microscopic  char- 
acters, 301. 

Amount  excreted,  187. 
Amphoteric  reaction,  195. 
Anuria,  188. 

Bile  acids,  tests  for,  190,  270, 
272. 

—  pigments,  tests  for,  271. 
Blood  in,  190,  262. 

—  microscopic  characters, 
303. 

—  tests  for,  264. 
Calculi,  examination  of,  341, 

345. 

—  varieties  of,  341  ct  seq. 
Chemical  examination  of,  205. 
Chlorides  in,  230. 

—  estimation  of,  231. 

—  tests  for,  2.30. 

— ■    variations  in,  230. 
Cholesterin  in,  310. 
Choluria,  270. 
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Urine,  The — 
Chyle  in,  190. 
Chyluria,  269. 
Clots  of  blood  iu,  263. 
Colour  of,  189. 

—  significauce  of,  192. 
Cylindroids,  309. 

Cystin  in,  311. 
Deposits  in,  203. 
~    coloured,  203. 

—  colourless,  204. 

—  microscopic  characters, 
297. 

Deutero-proteose,  260. 
Diazo  reaction,  295. 
Diseases — characters  of  urine 
in — 

Antemia,  332. 

Bladder  diseases,  321. 

Bowel  diseases,  334. 

Bronchitis,  333. 

Calculus  in  bladder,  320. 

—  in  kidney,  321. 
Cancer  of  kidney,  320. 
Cholera,  331. 
Chyluria,  328. 
Cirrhosis  of  liver,  326. 
Cystic  kidney,  319. 
Cystitis,  321. 
Diabetes  insipidus,  328. 

—  mellitus,  328. 
Epilepsy,  333. 
Fevers,  329. 

Gastric  affections,  334. 
Gonorrhoea,  321. 
Gout,  331. 

Granular  kidney,  317. 
Hsematuria,  323. 
Hsemoglobinuria,  323. 
Hydronephrosis,  322. 
Hysteria,  332. 
Infarction  in  kidney,  321. 
Jaundice,  327. 
Meningitis,  333. 
Nephritis,  316,  317. 


UiiiNE,  The — 
Phthisis,  333. 
Pneumonia,  334. 
Prostatorrhoea,  325. 
Pyelitis,  320. 
Pyonephrosis,  322. 
Strumous  kidney,  319. 
Surgical  kidney,  322. 
Ursemia,  318. 
Urethral  affections,  325. 
Venous  congestion,  317. 
Waxy  kidney,  318. 
Yellow  atrophy  of  liver,  328. 
Distoma  hsematobia,  ova  in, 
313. 

Drugs  excreted  in,  191. 

—    tests  for — 

Antifebrin,  339. 

Antipyrin,  339. 

Carbolic  acid,  338. 

Chrysophaiiic  acid,  340. 

Iodine,  340. 

Iron,  341. 

Phenacetin,  340. 

Quinine,  338. 

Salicylates,  339. 

Salol,  339. 

Santonin,  340. 

Turpentine,  340. 
Echinococci  in,  313. 
Egg  albumin,  tests  for,  256. 
Epithelial  cells  in,  304. 
Ethyl  diacetic  acid,  294. 
Pats  in,  296,  312. 
Ferments  of,  315. 
Fermentation  test  for  sugar, 

290. 
Fibrin  in,  261. 
Globulin,  tests  for,  254. 
Glycuronic  acid,  293. 
Haematin,  190. 
HsematLnuria,  268. 
Hsemin  crystals,  265. 
Hsemoglobinuria,  262. 
Hemialbumose,  259. 
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Ueine,  The— 

Hetero-proteose,  tests  for,  259. 
Hippuric  acid,  221,  311. 
Hypoxanthin,  225. 
Indican,  tests  for,  226. 
Indigo-blue  crystals,  312. 
Inorganic  matters  in,  229. 
Kreatiniu,  222. 

—  estimation  of,  224. 
Lactic  acid,  213. 
Lactose,  292. 
Ltevulose,  292.      -  ■ 
Leucin,  309. . 

Magnesium  phosphate,  234. 
Melanin,  190.  ■ 

--    tests  for,  270. 
Melanuria,  269. 
Methfemoglobin,  190. 
Micrococci  in,  314. 
Mucin,  tests  for,  260. 
Oxalates,  microscopic  charac- 
ters, 302. 
.  —    tests  for,  242. 
Oxalate  of  lime  calculus,  343. 
Oxalic  acid,  estimation  of,  64. 
Odour  of,  193. 
Oliguria,  188. 

Peptones,  occurrence  in,  258. 

—  tests  for,  257. 
Phosphates  in,  233. 

—  microscopic  characters, 
.300. 

Phosphoric   acid,  estimation 
of,  2.36. 

—  —    tests  for,  236. 
Pigments  of,  226. 
Poisons,  detection  of,  in — 

Alkaloids,  70. 
Arsenic,  337. 
Chloroform,  338. 
Copper,  336. 
Lead,  336. 
Mercm-y,  335. 
Phosphorus,  338. 
Polyuria,  187. 


Urine,  The— 

Propeptone,  tests  for,  259. 
Proteids  in,  245. 

—  estimation  of  total,  250. 

—  summary    of  various, 
261. 

Ptomaines  in,  314. 

—  separation  of,  315. 
Pus,  microscopical  characters, 

303. 

1     Reaction  of,  194. 
I     Rosenbach's  reaction,  296. 
Serum  albumin,  tests  for,  251. 

—  globulin,  tests  for,  254. 
Specific  gravity,  199. 
Spermatozoa  in,  313. 
Sugar  in,  276. 
Sulphates  in,  242. 
Sulphuric  acid,  estimation  of, 

239. 

—  —   tests  for,  243. 

—  —   variations  in,  238. 
Total  solids  in,  201. 

—  —    estimation  of,  201. 

—  —    table  for  calculat- 
ing, 202. 

Transparency  of,  193. 
Triple  phosphates,  234,  301. 
!     Tube  casts,  varieties  of,  305. 
Tumour  growths  in,  313. 
TjTOsin  in,  310. 
Urates,  219. 

—  ammonium,  220. 

—  microscopic  characters, 
299. 

—  sodium,  220. 
Urea,  detection  of,  206. 

—  estimation  of,  208. 

—  table    of  equivalents, 
215. 

—  variations   in  amount, 
207. 

Ureometer,  208. 

—  Doremus',  216. 

—  Gerrard's,  212. 
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Urine,  The— 
Uric  acid,  217. 

—  —   calculus,  341. 

—  —  estimation  of, 219. 

—  —  microscopic  char- 
acters, 298. 

—  —   tests  for,  218. 

—  —  variations  in 
amount,  217. 

Urobilin,  tests  for,  227,  228. 
Urobilinuria,  228. 
Uroerythrin,  229. 
Urohajmatoporplirynuria,  229. 
Xanthin,  224. 

—  tests  for,  225. 
Urobilin,  228. 

Urolifematoporphrynuria ,  229. 
V. 

Vaginal  secretion,  120. 
Verdigris,  poisoning  by,  67. 
Volumetric  analysis,  351. 
Vomit,  examination  of,  59. 

—  acid  dyspepsia,  62. 

—  atonic  dyspepsia,  62. 

—  cancer  of  stomach,  62. 


Vomit,  gastritis,  61. 

—  microscopic  examination 
of,  59. 

—  Poisons,     detection  of. 
(See  Poisons.) 

—  nicer  of  stomach,  62. 

—  waxy  disease,  C2. 

W. 

Waxy  disease  of  stomach,  62. 

—  —    of  kidney,  urine  in, 
318. 

Weigert-Ehrlich  stain,  20. 

Whip  worm,  102. 

Whooping  cough,  sputum,  33. 

X. 

Xanthin  calculus,  344. 

—  in  urine,  224. 

—  tests  for,  225. 

z. 

Ziehl-Neelsen  stain,  17. 
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Medical  History  from  the  Earliest  Times.  By  E.  T.  Withinoton 
M.A.,  M.B.,  0x011.  Demy  Svo,  with  two  Plates,  cloth  gilt,  over  400 
pp.,  12s  6d.  net. 

■•  Medioul  liistorv,  as  a  blanch  of  professional  knowledge,  has  been  too  long  a 
stiidv  i>v  itself  ".  .Medicine  alone  among  the  sister  iJiofessions  permits  its 
votai-ies'to  leave  its  halls  without  that  study  of  its  past  which  '  intelligent  curiosity 
alone  would  of  itself  seem  to  impose  as  at  once  a  pleasure  and  a  duty.  ()1  these 
works  I,..'  .  treatises  on  medical  history),  by  far  the  liest  is  Dr.  W  itliiiigtoii  .s.  He 
has  come  to  his  t.isk  well  eipiipped  with  the  necessary  qualitications,  prote^ssional, 
scholarly  and  literary.  Uis  '  standard  '  is  high,  quite  in  keeping  with  that  of  the 
Uniyersitv  whose  function  was  declared  by  one  of  its  most  eminent  sons  to  be  this  : 
— '  To  teach  the  student  to  know  what  knowledge  of  a  subject  means  ;  and  he  keeps 
tlirou'diout  a  watchful  eye  on  what  it  is  necessary  his  reader  should  Vie  faniiliarised 
with  Tmd  what  he  uiav.  without  prejudice,  leave  on  one  side.  It  is  a  history  of 
medicine  in  short,  which  the  profouniler  student  may  accept  as  an  introduction  to 
the  more  exhaustive  works  of  Continental,  especially  German,  authors,  ami  which 
the  busy  practitioner  will  find  supplies  him  with  all  he  may  reasonably  be  expected 
to  know.  To  have  hit  this  happy  mean  has  cost  Dr.  Withington  no  small  pains, 
evidenced  in  the  scrupnlon.s  care  with  which  he  dwells  on  the  central  figures  of  his 
subject,  and  relegates  their  .satellites  to  compendious  summaries,  which  he  calls 
'Notes  '  for  those  who  are  content  with  nothing  but  the  oninc  scibile  of  the  subject. 
These  notes  consist  largely  of  references  to  original  and  more  voluminous  authorities, 
and  if  follow-ed  up  will  place  the  reader  in  full  enjoyment  of  the  '  atmosphere,'  so  to 
speak— the  environment,  moral  and  material— in  whicli  the  medical  world  of  the 
special  jieriod  lived  and  moved.  .  .  .  But  we  have  .said  enough  to  attract  the  reader 
to  a  work  as  interesting  as  it  is  attractive,  and  will  merely  add  that  tlie  illustrations 
form  a  highly  effective  feature  of  some  of  its  obscurer  passages,  and  that  an  elabo- 
rate though  "not  too  minutely  detailed  index  facilitates  references  admirably." 

Lectures  on  Cenito-Urinary  Diseases.  By  J.  C.  Ogilvie  Will,  M.D., 
CM.,  F.R.S.E.,  Consulting  Surgeon  to  the  Aberdeen  Royal  Infirmary, 
and  Examiner  in  Surgery  to  the  University  of  Aberdeen.  Demy  Svo, 
profusely  illustrated  witli  Coloured  and  other  Plates  and  Drawings, 
6s.  net. 

Con-texts  ;— Urethral  Fever  and  Catheter  Fever— Treatment  of  Retention  of  Urine 
—Gleet  and  its  Treatment— On  Varicocele— On  Hydrocele -The  Treatment  of 
Syphilis- Appendix— Prescriptions  for  Syphilis,  etc.,  etc.,  etc. 

"  We  have  no  hesitation  in  recommending  Dr.  Ogilvie  Will's  work  to  the  practi- 
tioner and  student  of  medicine.  " — I'lrtctitiunvr. 

MyxcBdema:  and  the  Effect  of  Climate  on  the  Disease.    By  A. 

Maeius  Wilson-,  M.D.,  B.S.,  L.R.C.P.,  Lond.  ;  M.R.C.S.,  Eng. 
Foolscap  Svo,  cloth  gilt,  2s. 

•■  In  this  brief  monograph  the  author  outlines  the  features  of  Myxtedema  as  at 
present  understood." — N^-ifj  Yori-  Mf^diral  Journal. 

A  Practical  Hand-book  of  Midwifery.    By  Feancis  W.  N.  Haultain, 
M.D.    ISmo,  profusely  illustrated  with  original  Cuts,  Tables,  etc., 
about  260  pp.,  handsomely  bound  in  leather,  6s. 
A  practical  manual  produced  in  a  portable  and  convenient  form  for  reference,  and 
especially  recommended  for  its  compactness,  conciseness,  and  clearness. 

•'  One  of  the  best  of  its  kind,  and  well  fitted  to  perform  the  functions  its  author 
claims  for  it." — Ediiibur(jli  Medical  Journal. 

"  No  pi-actical  handbook  published  recently  will  .  .  .  be  more  welcome  to 
students  than  this  on  Midwifery  just  issued." — Edinhargh  Student. 


Surgical  Ward  Work.  By  Alexandkr  Miles,  M.D.  Ediu.  ;  CM., 
F.ll.C.S.E.  A  pi-actical  manual  of  clinical  instruction  for  Students 
in  the  Wards.  Concisely,  simply,  and  comprehensively  treated. 
Contents:  Section  I. — Antiseptic  Surgery.  Section  II. — The  use  of' 
Rest  in  Surgery.  Section  III. — Bandaging.  Section  IV. — Surgical 
Instruments  and  Appliances.  Demy  8vo,  cloth  boards,  copiously 
illustrated,  3s.  6d. 

Diet  in  Sickness  and  in  Healtli.  By  Mrs.  Ernest  Haht,  formerly 
Student  of  the  Faculty  of  Medicine  of  Paris,  and  of  the  London 
School  of  Medicine  for  Women.  With  an  Introduction  by  Sir 
Henry  Thompson,  P.R.C.S.,  M.B.  Lond.  Demy  8vo,  blue  buckram, 
gilt,  with  numerous  illustrations,  3s.  6d. 

.Sir  Heniy  Thoiup.son,  in  his  Introduction,  says  :— "  I  do  not  hesitate  to  express  ■ 
niy  ojiiuion  that  the  present  volume  forms  a  handljook  to  the  subject  tlius  briefly  .set 
forth  in  these  few  lines,  which  will  not  only  interest  the  dietetic  student  but  offer 
him,  within  its  modest  compass,  a  more  complete  epitome  thereof  than  any  work  . 
which  has  yet  come  under  my  notice". 

The  Scientific  Press  have  been  appointed  sole  agents  for  the  sale  of  the  under- 
mentioned Reports,  in  the  United  Kingdom.  The  volumes  (with  the  exception  of 
Vol.  I.)  are  in  stock,  and  can  be  supplied  at  once. 

The  Johns  Hopkins  Hospital  Reports.  VOLUME  I.  This  volume 
is  now  in  the  press.  It  will  contain  the  studies  from  the  Patho- 
logical Laboratory,  and  will  be  edited  by  Dr.  W.  H.  Welch,  Pro- 
fessor of  Pathology  and  Pathologist  to  the  Hospital. 

VOLUME  II.  4to,  570  pp.,  28  Plates  and  many  Illustrations.  Price 
21s.  net,  bound  in  cloth.    Its  contents  are  as  follows  : — 

Medical  Report  for  1890,  I.— Medical  Report  for  1890.  II.— Report  in  Gyncecology- 
i._l{eport  in  Surgery,  I.— Report  in  Neurology,  I.— Report  in  Pathology,  I. 

VOLUME  III.  4to,  766  pp.,  69  Plates  and  many  Illustrations.  Price 
21s.  net,  bound  in  cloth.    Its  contents  are  as  follows  : — 

Report  in  Pathology,  II.— Hepi.rt  in  Pathology,  lU.— Report  in  Gyncecology,  II. 

The  Report  in  Ciynacoloijn  II.,  of  Vol.  III.,  can  also  be  obtained  separately, . 
price  12s.  6d.  net. 

VOLUME   IV.     4to,  504  pp.,  22  Plates   and  many  Illustrations. 

Price  21s.  net,  bound  in  cloth.    Its  contents  are  as  follows  :— 
Reports  on  Typhoid  Fever.— Neurology,  II.— Surgery,  II.- Gynaecology,  III.— 

Pathology,  IV. 

All  the  Reports  of  Vol.  IT',  can  be  obtained  separately. 

VOLUME  V.    4to,  490  pp.,  32  Plates  and  Charts.   Price21s.net.    Its  ■ 

contents  are  as  follows  : — 
The  Malarial  Fevers  of  Baltimore.— A  Study  of  Some  Fatal  Cases  of  Malaria.— 

Studies  in  Typhoid  Fever. 
The  Reports  on  the  Malarial  Fevers  of  Baltimore,  and  a  Stiidy  of  Some 

Fatal  Cases  of  Malaria,  of  Vol.  V.,  can  be  obtained  separately. 
VOLUME  VI.  (1896)  is  now  in  progress.    Subscription  for  the  vol., 

21s.  net. 

List  tuith  complete  contents  of  volumes  published  to  date  sent  on  application. 
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